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THE STATE OB" INDIANA. 

EXECTTTIVK DEPABTMIUIT, 

October 24, 1Q12. 

> the Andltor of 



The witlilu report, eo far as the same relates to moneys drawn friiii 
tbe State Treasury, has been examined and fonnd correct. 



OCTOBEB 28, 1912. 
IteturiieU by the Aiiditur of Stiite, witli above certiflcate, and trans- 
mitted to Becri'etary of State for iiiibllciitlou, upon the order of the Board 
of Commlsslooers of Public Printing and Binding. 

MAKK THISTLETTHWAJTE, 

Seoretary to ffce Qovernor, 



Filed In the otUce of the Sei.T«tary of State of the State of Indiana, 
October 28, 1912. 

U G. BLLINGHAM, 

aecretary of State. 



Received the within report and delivered to the printer October 28, 
1912. 

ED D. DONNBLL. 

Clerk Prlntinii Board. 
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LETTER OF TRANSMITTAL. 



lNtHA^-Al■(^[,l^, Ind., October 2!, 1912. 
HoNOBABLE Thomas B. Marshall, Governor of Indiana: 

Dear Sir — It is with pleasure that I present herewith the fifth 
annual report of this office. The work is designed primarily to 
acquaint the public with some of the more destructive forms of in- 
sects and plant diseases that are prevalent in Indiana, and also 
methods for controlling them. A part of the report is devoted to 
apiary inspection. 

Respectfully, 

C. H. BALDWIN, 
State Entomologist. 
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FINANCIAL STATEMENT OF STATE 
ENTOMOLOGIST, 



• Appropriation $1S,000 00 



Baldwin, C. H *2^1 63 

Erbangh, D. W 1,200 00 

Smith, Everett 1,200 00 

Mulligan, Edward W 893 75 

Kindlg, B. F 582 66 

Haworth, Opal 560 00 

Swallow, A. P 550 00 

Morrison, Harold 550 00 

Bartlett, C. L 639 00 

Teeter, G. H 244 96 

Douglass, B, W 208 35 

Slebenthal, Maud 131 25 

DavU, Webster 112 00 

Alexander, Grace 75 00 

Diets, Harry F 75 00 

Hasselman, L. B 72 00 

Wallace, F. N 10 00 

Hatliff, W. S 6 00 

Wade. F. B 1 50 

Total aalarles $9,40S 00 

Office and Laboratory Supplies 689 61 

Express 152 22 

Telephone and Telegraph • 140 07 

Postage 661 88 

Hotel 1.306 94 

Livery 364 75 

Transportation 1,224 61 

Returned to State 1,156 83 



«16,000 00 $15,000 00 
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SURVEY OF WORK DONE BY THE OFRCE DUR- 
ING THE PAST YEAR. 



On account of the increased number of peoplfl learning of the 
work of this department, there has been a gradual increase in the 
amount of correspondence received asking about the various insects 
and plant diseases with which they are troubled. To meet this de- 
mand and give prompt attention, blanks were designed for report- 
ing on specimens received. Elsewhere in this report are shown 
copies of these blanks. 

Another phase of the work that has met with a great deal of 
approval is public demonstration meetings. These meetings were 
held in a number of localities where there seemed to be a demand 
for an ai3tual demonstration in methods of sprajdng, pruning, top 
grafting and other orchard operations that could be demonstrated 
during the winter months. At these demonstration meetings dis- 
cussions, along whatever lines questions happened to be asked, made 
them very interesting and we believe profitable to those attending. 
The principal part of field work carried on during the summer 
work has been devoted to nursery, premise and bee inspection. At 
the time of this writing 131 certificates have been issued for the 
sale of nursery stock. It is probable that more will be issued after 
certain treatment on the part of the nurseryman has been carried 
out. In several instances a second inspection has seemed necessary 
on account of the nature of the treatment that has been required. 
Nurserymen of the State have learned that in order to receive 
certificates to sell their stock they must not only give their places 
care in the way of cultivation, etc., but must also keep it clean from 
injurious insects and diseases — especially those that would be trans- 
ported on dormant stock. 

Considerable work has been carried on in the inspection of 
premises. In some localities of the State where the orchard inter- 
ests have become developed and the owners of large orchards are 
putting forth every possible eflort to keep theiti free from p'ests, we 
have assisted in such localities by making inspection of the prem- 
ises for several miles around for the purpose of preventing the 
spread of injurious insects. These inspections have been carried 
on for the most part to save orchards and nurseries from the at- 
tacks of San Jose scale. There are several very limited areas in the 
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State over which San Jose scale has not yet spread. There are also 
some sections where San Jose scale has been held in check in rather 
badl.v infested areas as a result of carrying out proper spray 
methodR 

It will be the purpose of this office to make inspection of in- 
fested premises as far as possible and give instructions for carrying 
out certain regulations necessary in controlling pests that may be 
present. Our attention will, of course, be devoted to those localities 
where an earnest eflfort is being put forth on the part of some of the 
citizens to hold the pesta in check. In any case, it is only by co- 
operation of property owners that will result in any amoiint of 
good in this respect. 

Inspection of apiaries is discussed in detail in another part of 
this report by Messrs. Erbaugh and Eindig. They have been 
busy at this phase of the work from the time tiie bees began to 
work in the spring until it was no longer practical to handle them 
in the fall. 

Educational exhibits have been made at the Indiana Apple 
Show, Indiana State Pair, and also at the Harrison County Fair, 
Corydon, Ind. ; Elkhart County Fair, Goshen, Ind. ; Lagrange Com 
Show, Lagrang:e, Ind., and at the Steuben County Fair, Angola, 
Ind. These exhibite attract a great deal of attention and it will 
be the policy of the department in the future to increase its activ- 
ilies along this line of work. It is impossible for a horticulturist to 
accomplish very much good in his efforts to combat insect pests and 
diseases unless he is first able to diagnose the trouble and has some 
information regarding the pests that he is fighting. The primary 
purpose of the exhibit is to furnish an object lesson for the public 
to acquaint it with the insect pests and fungous diseases which 
are annually causing it so much loss. 

Demonstration orchards have been conducted at Plainfield, 
Greensburg, Laporte and Noblesville. The orchard owners have 
furnished labor and material for carrying out the work, with the 
exception of the assistance that has been possible to furnish by a 
representative from this office. The results of demonstration work 
of this sort is evidenced by the number of visitors who come to the 
orchards to witness the work as well as the resiilts of it. The gen- 
erous co-operation with this office on the part of the orchard owners 
is greatly appreciated and their immediate communities are certain 
to reap betipfits from the object lessons taught by such demon- 
stration orchards. 
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In the work of preparing this report I am greatly indebted to 
the deputies of this office who have assisted me directly in writing 
and illtistrating it, and also for the valuable information that the 
deputies as well as many interested citizens have furnished relative 
to the insect and plant disease situation in various parts of the 
State. Also, the eonseientioua efforts of each one of the deputies in 
the discharge of whatever duty has been been assigned him, is veiy 
praiseworthy. Special acknowledgment is made to E. Dwight 
Sanderson, B, M, Duggar, the United States Department of Agri- 
culture and the Agricultural Experiment Stations of the various 
States — the publications of all having been consulted freely in the 
preparation of this report. 

oincii OF 
STATE ENTOMOLOGIST 

LAB0RA.TOBT REPOBT NO. 1 

INDUKAPOUS, Iin>. 



ExBiolaattoii of tbe specimen of.. 
frMn you slioira: 



State Entomologist. 



^Mdmoi received. . 
Report mailed 
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INDUNA NURSERYMEN. 



Abraham Bros. . 

Anglin, J. K 

Alatdtt, John . . . 



Bock, Henry 

Baldwin, T. A 

Barnard, A. J 

Barnes, M. & Co. . . 

Beck,H.E 

Beckner, Horace. . 

Bell, C. A 

Bennett Nur. Co. . . 
Billin^ly & Son. . . 

Bird, E. E 

Borders. R.M., 
Bowman, R. W... 

Buck, H. F 

Burkhardt&Son.. 



Cain, W. D 

Campbell, Harry . . 
Cathcart, Frank. , 
Cathcart, A. y.,.. 
Childera, Geo. W.. 
Cochran, L. B 

Cook, J. L 

Cooley, Simpson. . 

Collins, Lamar 

Cowing, Granville.. 

Cosner, Alfred 

Cunningham Nur. C 
Cunningham Nur. Co. . 



Daniels, Sal vane r . . 

Davis, Geo. W 

I>eer,F.H 

Dutter, Jerry 

Doana, J. L. & Co. . 
Dykem an, ^Richard 

E 

Eglofl, Jos... 

Erwin, T. J 

F 

Farmland Nur. Co. 

Fisher, Philip 

Fulhart, Chas 



Martinsville 

Etna Green 

CorydoQ 

New TrentoD 

Oxford 

Weatville 

College Comer, O. 

Michigan City 

Greenfield 

Borden 

Lafayette . . . 

Greenwood 

Depauw 

Borden 

Pennville 

Elberfield 

Indianapolis 

Shelbum 

Warsaw 

Briatol 

Bristol 

Valeene,. 

Greensburg 

Warsaw 

Borden 

Underwood 

Muncie 

StilcBville 

Rising Sun 

Seymour 

V^paraiso 

Westfield 

Plymouth 

Ferdinand 

Mt. Vernon 

Farmland 

Borden . . . , . , 

Muncie. 



General. 

Small fruit plants. 

General. 

General. 

Small fruit plants. 

Strawberry plants. 

General. 

Small fruit plants. 

General. 

Strawberry plants. 

General. 

General. 

Strawberry plants. 
Small fruit plants. 
General. 
General. 



Small fruit plants. 

Small fruit plants. 

Strawberry plants. 

General. 

General. 

Small fruit plants and 

shade trees. 
Strawberry plants. 
Strawberry plants. 
General. 

General. 
General. 
General. 



Apple. 

Strawberry plants. 
Strawberry plants. 
Strawberry and raspberry 

plants. 
Shade and ornamentals. 
Shrubs, evergreens, shade 



General. 

Str awberry'plants . 

General. 
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Gaar, M. H 

Gaar, W. H 

Gainey, S. C 

Gttllimore. W. F 

Garber, D. M. & Sons 

Garret, B. F 

Girton, L. R 



Cambridge City . . 
E. Germantown., 

Doans 

Bloontfield 

Pieroeton 

Burna City 

Briatol 



Goehler, A. H Urbana 

Goes, D. L. Borden 

Graham, Chaa I Jeff ersonville . , 

Graham, J. K i New Albany . . 

Gray, Alva G I Pekin-Salem. . 



H 



Haafi, Harry. 

Halleck Nur. Co 

LaHayne, Wm 

Hazen, Smith 

Heller Bros. 4 Co... 
Henby, J K. &Son.. 

Henry, D. G 

Hobbs ASoaa 

Hopkins, L. V 

Huter,M. J 

Hurraw, B. P 



Terre Haute. . 

Fair Oaks 

j Chesterton 

Hatfield 

New Castle. . . 
Greenfield . . . . 

Laporte ...... 

Bndgenort , . . . 

Maxwell 

Deerfield 

Butler 



Indianapolis For. & Nur. 



General. 

General. 

Peach and ^ple. 

General. 

Small fruit plantg. 

General.' 

Raspberry and strawberry 

plants. 
Small fruit plants. 
Strawberry plants. 
General. 
General . 
Black raspberry, apple, 

peach, peat, strawberry. 

General. 

General. 

Small fruit plantE. 

General. 

Ornamentals. 

General. 

Small fruit plants. 

General. 

General, 

Small fruit plants. 

Small fruit plants. 



Keele Thos. Westville Strawberry plants. 

Keplar,8.W Pulaski | General. 

Knaub, Ben Mt. Vemon , General. 

Krider, Vemon H Middlebury | General. 



Leroy, Frank Laporte j Small fruit plants. 

Lewis David G Fairmount Shade treesandsmallfruit 

' I plants, 

Loomis, J. M ' Hobart ! Strawberry plants. 



Mason. B. F 

Martindale, Mose. . 
MeClaren, M. C... 



I Martinsville General, 

Doans General. 

I Corydon I General. 
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MoClaren, J. T, ,. 

McCormick-Osboi 
McElderry, Wm.. 
McFeron, Hirmn, 
McKown, J, T... 
Meredith, Frank 
Merrill, H. R. . - . 
Meeker, H, H. ... 
Moffitt, Frank... 

Moore, J. P 

Moyer, G. N 

Murr, A. S 

Murray, A. M., 

N 



Portland Nur. Co. 



Palmer. Fred. 
Phelpa. W. W.. 
Purcell, F. A... 



Corydon . . . - 
Burns City, . 
Princeton. . . . 
Columbus. . . 
Greenville . . . 

Koleen 

Brownatown . 
Crown Point 

Carmel 

Greenfield . . . 
LakelrOQ. . . . 
Depauw .... 
Go.ihen 

Valparaiso. . 
Bremen 



Spice land . 

Indiana[)oli 
Nobleaville 
Vincennes . 



Eaiile, Amo3.. . 
Reed, Wm. H. , 
Reed, W. 0, , . . 
Rioherick, J. D. 
Robb, J. W. . . 
Roerk, F, M,., 
Roerk, T. J. . . 

Rogers, Sig,. . . 

S 
Shields Bros... 
Shields & Son . . 
Sibert, A. B.. 
Simpson & Son . 
Sleeper Bros. . . 
Smith, J. E. . 
Smith, Orin... 
Snoddy Nur. Cc 
Stout, W.C- 
Swaim, H. II 



Blnora 

Hanover, . . . 
Vincennes.. . 
Goshen .... 

Borden 

Borden ... . 
Borden 

Bloomfield.. 



General. 

General. 

General. 

General. 

Strawberry plants. 

General. 

General. 

General. 

Strawberry plants. 

General. 

General, 

Peach. 

General. 



Strawberry and raspberry 

plants. 
Small fruit plants. 
General. 



Shade trees. 
Catalpa and maple. 
Black raspberry plants. 



General. 

General, 

General. 

Small fruit plants. 

Strawberry plants. 

Strawberry plants. 

Strawberry and black- 



Charlottsvillc 


General. 






Rochester 


Strawberry plants. 












General. 


Butler 


Strawberries. 


Lafaycttii 


General, 


So. Bend 


SmalUruit plants. 


So, Bend 


Small fruit plants. 
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Teas, E. Y. & Co. 
Thomas, Emory. . 
Todd, H. A 

W 

WalkerF 

Ward, Thomas J. . 

Weber, Carl 

Weilbrenner, Carl 
Winchell, G. W..- 

Winea, W. H 

Wood,E.M 

Y 

Ynsonides Bros. . . 
Young, John 



Centerville . . 

Borden 

Bedford 

New Albany. 
St. Mary's... 
Greenfield . . . 
Mt. Vernon . . 
Tobinsport . . 

N. Madison. . 

Crown Point. 
Odon 



Ornament b1 shrubs. 
Strawberryrplanta . 
Small fruit plants. 

General, 

General. 

General. 

Pecans. 

General. 

Small fruit plants. 

Apple, pear and peach. 



SPRAYING AT PLAINFIELD, (Oriwiul.) 



KCooi;;le 



Indiana State Entomologist. 



INSECTICIDES. 



The insecticides may be divided into four groups according to 
their function. The first group — contact insecticides — are those 
that kill by coming in contact with the insects. In spraying with 
a material of this sort, therefore, great care must be exercised to 
get the material directly on the insects. The next group— stomach 
poisons — are placed upon the food material of the insects and may 
precede the appearance of the particular pest for which they are 
applied and still be efEective. The main point to be kept in mind 
in connection with the stomach poison is to get the poison spread 
thoroughly over the food material of the insect. The third group 
of insecticides may be called repellants as they are not designed to 
kill the insects in either of the two preceding ways. They are for 
the purpose of creating a condition or odor that is disagreeable to 
insect life and thereby prevent its occurrence. The last group of 
insecticides with which we will deal is fumigants. The fumiganta 
are handled in such a way as to produce a gas which is poisonous to 
insect life. This group of insecticides is very valuable when a 
poisonous gas is needed to reach a secluded place where contact or 
any other insecticides would be impracticable. An inclosure, of 
course, is necessary in the use of hydrocyanic acid gas, but carbon 
bisulphide may be used in the fumigation of soil as the gas formed 
is much heavier than air and will permeate through the soil if the 
latter be porous. 

Contact Insecticides. 

No. 1. Ltme-Sulphur : 

In the manufacture of lime-sulphur solution pure stone lime 
should be used and it should be as free as possible from magnesium. 
It is impracticable for one to attempt to manufacture lime-sulphur 
if his lime contains more than 5fo magnesium. New process lime 
(sometimes called hydrated lime or powdered lime) may be used 
with good success, but it is not advisable to recommend it as there 
is danger of its being somewhat air slaked. The stone lime used 
ahoold he absolutely free from air slaked particles. For home-made 
concentrated lime-sulphur the following formula is recommended: 

Lime 40 pounds 

Sulphur 80 pounds 

^ater .... 50 gallons 
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If atone lime comes in large lumps these should be broken up. 
The lime should be placed into a kettle or container htdding some- 
what more than 50 gallons and covered over with enough warm 
water to start slaking. As soon as the lime begins to slake add the 
sulphur which should be previously made into a fine paste with hot 
water. The whole mixture should then be diluted to make 50 gal- 
lons and boiling should be continued for 45 minutes. The solution 
should be kept as nearly to the 50 gallon mark as possible during 
the entire cooking period. One should have a notched stick for 
laeasuring the quantity in the kettle. When boiling is going on 
vigorously throw a little cold water in to stop the cookii^ for an 
inintant so that an accurate measurement may be made and the 
solution kept at 50 gallons. 

Lime-sulphur solution can be made up in this way during the 
winter months or during odd times. Carefully strain the solution 
and place in barrels with the air excluded to prevent crystallization. 
The hydrometer should be used to determine the denaty of the 
material and whether it is used for dormant or summer spraying, 
should be diluted according to the following table. 






i DiLDTiNa LiMB-SnwHUH Spray. 



Density ot 


Sulphur in 


ne (Dilution tor San 


(Dilution for Summer 


Solution in 


gallon of BO 


lu- Jose Scale.) For 1 


Spray.) For 


1 gallon 
n Solution 


desrees. 


tion. 


gallon Lime-Sulphur 
Solution- Use. 


LimiSulph. 


Beaume. 




Use. 




36 


2,99 pounds 


9 ga Ions water. 


45 galloa 


B water. 


36 


2.88 pounds 


m gallons waUr, 


mi^c 


a water. 


34 


2-77 pounds 


8K ga Ions water. 


water. 


33 


2 67 pounds 


8 ga Ions water. 


40 gallonj 


water. 


32 


r 53 pounds 


7H gallons water. 


:;7H gallon 


B water. 


31 


2 43 pounds 


7!4 gallons water. 


36W gallon, 


water. 


30 


2 30 pounds 


6% gallons water. 


UH gftlloni 


water. 


29 


2.20 pounds 


6H gallons water. 


325i gallon 


water. 


28 


2.08 pounds 


6 gallons water. 


^l ga on 




27 


1.99 pounds 


5»A gallons water. 
5H gallons water. 


29H gallonj 


water. 


26 


1 .87 pounds 


27H gal on, 


water. 


25 


1.76 pounds 


5 gallons water. 


26 gal on 


water. 


24 


1.65 pounds 


4H gallons water. 


24^ gal on, 
22?^ gal on. 






1.55 pounds 


4^ gallons water. 


water. 


22 


1.45 pounds 


3H gallons water. 


21)4 gallons water. 


21 


1,35 pounds 


Z}i gallons water. 


i9H gallons water. 


20 


1 .26 pounds 


^H gallons water. 


18!^ gallon, 


water. 


in 


1 . 18 pounds 


3 gallons water. 


17 gallon 


water. 


IS 


l.U pounds 


2H gallons water. 
2H gallons water. 


16 gallon 


water. 


17 


1 .04 pounds 


16 ga on 


water. 


16 


0.97 pounds 


2}^ gallons water. 


14 gallons water. 


ts 


0,90 pounds 


2 gallons water. 


12^ gallon 


water. 



■Van Bijkt), Boswortb and HadgM. N. Y. Ste. (Oen«Ta), Bui. I 



Digmzs^hvCOOl^le 



ATE Entomologist. 



"Shall the fruit irrower manufactnre his own lime-sulphur." 
This is a simple problem in arithmetic for the individual grower 




to aolve for himaelf. Kii decision as to whether he should make 
hit own or buy the oommwoially prepared product will depend 
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upon the following fafitors : First, the cost cf securing fresh stone 
lime with a guarantee from the producer that it contains at least 



BEAUME-SPECIFIG GRAVITY HYDROMETER FOR TESTING LIMB-SULPHUR. 

(b) Sbows the Double Scnle, The lifbt half ii the Spfldfio Otavity ud tbe lalt U the 

Bewima Scale. <c1 Sbowa Xiencth tor wiilcr applicaiioiw for Sas Ioh Soale. 

90% calcium oxide and not more than 5% magnesium oxide; sec- 
ond, tbe coet of commercial solution ; third, the cost and e 
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of labor; fourth, the nost of fuel for cooking and equiptuent, such as 
kettles, barrels or containers, and hydrometer ; fifth, the comparison 
of the above factors with the price for which the commercial prep- 
aration may be obtained. 

As a rule, the person having a small orchard or small number 
of trees will find it more economical to buy his lime-sulphur pre- 
pared. In several instances the commercial orehardist — in view of 
the foregoing factors — finds it is economical to buy the commerci- 
ally prepared product as he is usually able to get a special price 
by buying in ear load lots or in large quantities. 
No. 2. Kerosene Emui^ion : 

This mixture is used in the summer control of scale insects while 
they are in the crawling stage. It is also used against plant lice 
and has been effectively used in the control of mites. The following 
is the formula and process of preparation : 

Soap 1 pound 

Gold duat ^ pound 

Water 1 gallon 

Kerosene 2 gallons 

Dissolve soap in one gallon of soft water. Boil water to dis- 
solve soap. When dissolved remove from the fire and add to 2 
gallons kerosene. Stir vigorously until complete emulsion is made. 
It will then have a thick creamy appearance. When completed, test 
with a piece of glass by inserting it into the emulsion and then 
drawing it out and look for globules of uneraulsified oil. If the oil 
is not completely emulsified it will injure the foliage. Dilute one 
part emulsion to from nine to fifteen parts of water according to 
tenderness of foliage and apply directly to insects. 
No. 3. Nicotine Sulphate Solution {Black Leaf 40). 

This is a proprietary insecticide and has proven to be very 
effective in the control of plant lice and mites. This is manufactured 
by the Kentucky Tobacco Products Company, Ijouisville, Kentucky. 
It should be diluted according to the directions on the package. 
No. 4. Whale On. Soap: 

This is used mostly against plant lice, mealy bugs and other 
soft-bodied insects. 

Whale oil soap 1 pound 

Water 6-7 gallons 
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No. 5, Tobacco Tba : 

Tobacco stems or refuse from cigar 

factory 1 pound 

Water 1 gaJlon 

Steep as in making tea, but do not boil since the nicotine which 
gives it an inaectidda] value, is volatile and is lost to a p-eat ex- 
tent in boiling. 
No. 6. Sm JHUB : 

Finely divided sulphur used as a duat or in connection with 
soap and lye has been found useful in controlling mites such as red 
spider. The following formula has been used with good results: 

Sulphur 2 pounds 

Soft soap 4 ounces 

"Water 4 gallons 

No. 7. Pyrkthrum (Persian Insect Powder) t 

This is used against fleas, roaches, flies and mosquitoes. When 
used for the first two pests, it should he used in the powdered form, 
but in using it against flies and mosquitoes it should be burned to 
create a dense white smoke in the room. This stupiiies the insects 
and they fall to the floor and may be swept up and burned while 
in a comatose condition. 
No, 8. Ceeoijn: 

This is used as a wash on animals infested with fleas or mites. 
Use 2 to 3 tablespoon sful of ereolin to one gallon of soap suds. 
No. 9. PowDEREP Lime : ■ 

This is often used in combatting rose slugs, pear slugs and other 
insects that have sticky bodies. 

Stomach Poisons. 

No. 1. Aesenate of Lead: 

Arsenate of lead may he purchased ready for use or may be 
prepared. On account of the teehnie of securing the proper con- 
stituents it is advisable to use the commercial product. Formula 
fop preparing Arsenate of Lead; 

Arsenate of soda 20 ounces 

Water ,2 or 3 gallons 

Acetate of lead 3^ pounds 

Water 3 gallons 
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These two solutions are mixed and dilated to make 100 gallons. 
Arsenate of lead lias within recent years displaced Paris Qreen 
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to a very great ertent on account of the former having so mach 
greater adhering properties, which in most cases is desirable. 
No. 2. Paris Gbebn : 

This is a more drastic poison than arsenate of lead, but not so 
dangerous to use on fruits or vegetables that are ready for use, as 
this very easily washes ofE. When Paris Green is used in spraying 
plants with waxy foliage, such as cabbage, two pounds of soft soap 
should be used to every 50 gallons of solution to serve as a "stick- 
er." Paris Green makes a good insecticide when used at the 
strength of one-half pound to 50 gallons water. One pound of lime 
should be used to every one-half pound Paris Green for the purpose 
of neutralizing the free arsenic. 
No. 3. Obtho Arsenite op Zinc : 

This is a poison that has recently come on the market and seems 
to be taking the place of both Paris Green and arsenate of lead 
throughout the West. The future of this insecticide seems very 
good as it is cheaper than either Paris Green or arsenate of lead. 
It is not advisable to attempt to prepare this without the knowl- 
eAge of chemistry which is essential in getting the proper combina- 
tion. It ie used to about 1^ pounds to 50 gallons water, 

Repellants. 

No. 1. Naphthalene Flakes: 

This is used as a repellant against fleas, flies, clothes moths, 
"buffalo moths," museum pests, chiggers, etc. In the recent out- 
break of fleas in the northern part of the city, the use of naphtha- 
lene flakes on rugs and carpets and upon the infested floors proved 
very effective. 
No. 2. Tbbe Tanglefoot : 

This is a trade name of a sticky substance manufactured by 
0, & W. Thum Co., Grand Kapids, Michigan. It is used for band- 
ing trees to catch such insects as the wingless females of the tussock 
moth and canker worms, moths and various caterpillars that mi- 
grate from tree to tree. 
No. 3. Crude Carbolic Soap Paint: 

This is madeby the following formula : 

Crude carbolic acid 1 pint 

Thick soap paste 10 gallons 

It is used as a repellant against fruit tree bark beetle, round- 
headed and flat-headed apple borer and peach tree borer. 
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Fiuniguits. 

No. 1. CoHBON BmULPHIDG: 

This material is used against hoosdiold and granary insects 
^v'here a gas that is heavier than air can be used to advantage. It 
is a clear and highly volatile liquid with a very disagreeable odor. 
The gas is slightly poisonous to man, bat aside from prodoeing 
dizziness and headache has no other serious effects. To fumigate 
strain or household goods it is usually poured directly upon them 
and if the chemically pure product is used it leaves no stain. If it 
is impossible to obtain chemically pure material place it in pans to 
evaporate. Use from one-half to one pound of liquid to every 25 
square feet of floor space to be fumigated. The liquid should be 
distributed into several pans. Rooms to be fumigated should be 
ti^itly closed and kept at a temperature of 60 to 72 degrees Fahren- 
heit. Household goods may be placed in tight boxes and fumigated. 
CAUTION — Great care must be exercised to keep flames away as 
the gas is highly explosive. 
No. 2. Htdroctanic Acm Gas : 

This fumigant is one of the deadliest poisons known and while 
used for fumigating nurseiy stock, flour mills, factories, greem- 
houses, etc., it must be handled with utmost care. It is as danger- 
ous to human life as to insect life. It is produced by placing 
cyanide of potassium in sulphuric acid and water. 

For every 100 cubic feet of space to be fiunigated the following 
amount of material should be used. 

Water 4 ounc«s 

Sulphuric acid 2 ounces 

Cyanide of potassium 1 ounce 

Place the water in a stone or earthen dish and pour acid into 
the water. Place cyanide of potassium in a paper bag and drop 
it into the dish and immediately get out and close the door tightly. 
An arrangement should be made for opening the doors and windows 
from the outside without getting close. This may be done by having 
some sort of a string arrangement whereby they may be opened 
from a distance. The gas should remain within the encltsure for 
about twelve hours and the enclosure should be opened about three 
or four hours before man should enter. 
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No. 3. Sulphur Dioside: 

This is produced by bumiog sulphur. It is not a very success- 
ful fumigant against insect life. It has been recommended that 
2 pounds to every 1,000 cubic feet of space should be used for 
bedbugs, etc., but in our work in the eradication of dog fieaa 4 
pounds to e\-ery 1,000 cubic feet gave very poor results. 
No. 4. Tobacco : 

This is used most extensively as a' fumigant in green houses in 
combatting plant lice; but outside of this use it is of little valu«. 
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FUNGICroES. 

No, 1. "Bordeaux Mixture: 

"Bordeaux mixture is the standard fungicide for most of the 
diseases injurious to orchard and garden crops. It is made from 
copper sulphate and lime, and was introduced into this country 

from Europe in 1887 by the U. S. Department of Agriculture. The 
original formula has been modified somewhat, and the mixture 
giving the best results today is made from ; 

4 pounds of copper sulfate 

4 pounds of lime 
50 gallons of water 

Small Quantities. 

"When the small home orchard composed of only a few trees is 
to be sprayed, the equipment should consist of a 50-galIon barrel, 
two tubs of at least 25 gallons capacity, two buckets and a paddle. 
Arrange the tubs so that one is on either side of the barrel. Plaee 
in one of the tubs 25 gallons of water, and dissolve in it 4 pounds of 
copper sulfate by suspending it in a coarse sack just below the 
surface of the water. About one hour should he allowed for this ; 
but if hot water is available, the copper sulfate can be dissolved in 
quantity in much less time, and then diluted to 25 gallons with 
-cold water. In the other tub carefully slake 4 pounds of stone 
lime, using only sufficient (hot) water to have the lime, when 
thoroughly slaked, in the form of a liiick paste, in which form it 
should he allowed to eool. "Wljen cold, dilute to 25 gallons. Tht 
copper sulfate and milk of lime are now ready to mix, two persons 
being necessary for the operation. Have the contents of each tub 
wejl stirred; then pour a bucket of each simultaneoudy into the 
barrel, allowing the two streams t-o come together. Continue in the 
same way until the entire amount is made. Thoroughly agitate the 
blue mixture in the barrel, and transfer it through a strainer into 
the spray tank. It is now ready for application. 

Lakqe QuANTrriBS. 

"In preparing Bordeaux mixture for use in the la^e com- 
mercial orchard, where spraying is done from one or more 200- 
gallon tanks, it is customary to make up stock solutions of copper 
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sulfate and lime. This is to avoid delays oceasioned by slakiog 
each batch of lime, and dissolving each lot of copper sulfate, 

"Slaking the Lime. — One of the most important steps in. the 
preparation of Bordeaux mixture is the slaking of the lime, and 
care must be taken to have this properly done. At least a day 
before the sprasTng operations are to begin, slake one or more 
batches of lime of 50 pounds each by placing the lime in a slaking 
box or barrel, together with 7 or 8 gallons of waterj which is a 
sufQcient quantity to start the action. As soon as the lime begins 
to slake, it should be continually stirred. STore water should be 
added as needed from time to time to prevent the development of 
too much heat and consequent "burning" of the lime. When too 
small amount of water is used, the lime crumbles to a powder, 
with the result that there are miiny small lumps that do not com- 
pletely slake. On the other hand, too much water should also be 
avoided, for this likewise causes incomplete slaking and therefore a 
reduction in the actual amount of lime added to the mixture. Lime, 
during the process of slaking, should have constant attention, add- 
ing only a small quantity of water at a time, so as to keep the 
action even and insure the lime being perfectly slaked. 

"When the lime is completely slaked it should be a rather thick 
paste, in which form it should be allowed to cool. In slaking lime 
to be used in the preparation of Bordeaux mixture the paste mass 
should never be cooled artificially, for if this is done the action is 
not completed. "When the slaked lime is cold, transfer to the stock 
solution barrel, if a slaking box has been used, and add sufficient 
water to bring the total volume in the barrel to 50 gallons. This 
is termed a stock solution and when well mixed each gallon contains 
1 pound of lime. 

"Copper Svlfate BdvUon. — To prepare the stock solution of 
copper sulfate, suspend 50 pounds of the blue stone in a burlap 
sack near the top of a 50-gallon barrel nearly filled with water. 
Several hours should be allowed for solution to take place. When 
all of the sulfate is dissolved, bring the total volume in the l)arrel 
to 50 gallons. When well mixed each gallon contains 1 pound of 
copper sulphate. 

"As several days ordinarily elapse between the different applica- 
tions in order to keep the stock solutions at their original strengths 
tile volumes of the material in each of the stock solution barrels 
should be noted at the completion of each application, and before 
any more Bordeaux mixture is made, water should be added to 
replace that which has been lost by evaporation. 
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"Making the Mixture. — There are two methods by which Bor- 
deaux mixture cau be made in large quantities: One in which an 
elevated platform is used, and the water pumped by hand; and 
another in which no elevated platform is necessary, hut all solutions 
are pumped by means of a tank filler. 

"(1) With Aid of Elevated Platform. — For the making of 
lai^e quantities of Bordeaux mixture certain equipment is neces- 
sary which will help diminish the labor and avoid waste of time. 
An elevated platform situated near the water supply is an essential 
feature. This platform should have two parts, one higher than the 
other. On the lower part is supported a mixing tank, which has a 
capacity equal to that of the spray tank, at such distance above 
the ground as will allow the delivery of the mixture by gravity to 
the top of the spray tank driven underneath. On the upper plat- 
form there should be two diluting tubs, each of a capacity of at 
least 100 gallons, several barrels in which the stock solutions of 
copper sulfate and lime may be kept, and sufBcient room for the 
operator. This upper platform should be at such a height that 
the two diluting tubs can be adjusted to deliver the solutions to- 
gether through a strainer into the mixing tank. 

' ' The necessary- equipment provided, and the stock solutions pre- 
pared, to make 200 gallons of Bordeaux mixture, using the 4-4-50- 
formula, which calls for 4 pounds of copper sulfate, 4 pounds lime 
and 50 gallons of water, proceed as follows: Measure into one of 
the diluting tubs 16 gallons of the stock solution of copper sul- 
phate; then add 84 gallons of water. In the other tub, place 16 
gallons of the well mixed stock solution of lime, and add water to 
make 100 gallons of diluted lime. There are now 100 gallons each 
uf copper sulfate solution and milk of lime. In mixing, equal 
streams from each tub should be conducted directly into the 
strainer supported over the mixing tank. The milk of lime dtould 
be stirred continually, so as to have a homt^eneous mixture at all 
times coming in contact with the copper tmlfate scJution. 

■'(2) Vsing the Tank Filler. — During the last two or three 
years manufacturers of spraying machinery have introduced a very 
convenient device called a tank filler, by use of which all the water 
used in making spraying preparations can be pumped by t^ gaso- 
line engine. To make 200 gallons of Bordeaux mixture, using the 
4-4-50 formula, the following procedure is used : Transfer through 
a strainer 16 gallons of the well mixed stock solution of lime into 
the apray tank; theh add 84 gallons of water to bring the total 
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volume of thi^ diluted lime to 100 gallons. Next put 16 gallons of 
the stock solution of copper sulfate into a 100-gallon tub, whieli 
may be stationed on the ground, and add water to bring total 
volume of copper sulfate sohition to 100 gallons. Thoroughly mix 
the copper sulfate and water, and with the agitator in the spra.\' 
tank working throughout the entire proc«ss, gradually introduc*' 
through the straiser into the spray tank the copper sulfate solu- 
tion. The resulting mixture is now ready for use." 



liOKl>h:AUX rNJUHY ON APPl.K. (Third Ammsl Repotl.) 

No. 2. LiME Sulphur: 

Both home boiled and commereial (See Insecticides). 
No. 3. Self-Boiled Lime-Sulphuk : 

This fungicide has become famous in the control of brown rot in 
stone fruits. It is especially valuable as a fungicide on peaches on 
account of its non-injurious effects to the foliage. 
Formula — 

8 pounds stone lime. 
8 pounds sulphur. 
50 gallons water. 
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This mixture can be made in any quantity desired by usii^ 
materials in proportion to the above formula. Messrs. Scott and 
Ayers, in Bulletin 174 Bureau of Plant Industry, U. S. Depart- 
ment of Agriculture, give the following method of preparing self- 
boiled lime-sulphur. 

' ' The lime should be^)laced in a barrel and enough water poured 
on to almost cover it. As soon as the lime b^ins to stake, the sul- 
fnr should be added after first running it through a sieve to break 
up the lumps. The mixture should be constantly stirred and more 
water added as needed to form a thick paste at first, and then grad- 
ually a thin paste. The lime will supply enough heat to boil the 
mixture several minutes. As soon as it is well slaked, water should 
be added to cool the mixture and prevent further cooking. It is 
then ready to be strained into the spray tank, diluted and applied. 

The stage at which cold water should be poured on to stop the 
cooking varies with different limes. Some limes are so slug^sh in 
slaking that it is difficult to obtain enough heat from them to cook 
the mixture at all, while other limes become intensely hot on slaking 
and care must be taken not to allow the boiling to proceed too far. 
If the mixture is allowed to remain hot fifte^i or twenty minutes 
after the slaking is completed, the sulfur goes into solution, com- 
bining with the lime to form sulfids, which are injurious to peadi 
foliage. It is very important, especially with hot lime, to cool the 
mixture quickly by adding a few buckets of water as soon as the 
lumps of lime have slaked down. The intense heat, violent boiling, 
and constant stirring result in a uniform mixture of finely divided 
sidphur and lime, with only a very small percentage of the sulfur 
in solution. The mixture should be strained to take out the coarse 
particles of lime, but the sulfur should be carefully worked through 
the strainer." 
No. 4. Ammoniacal Copper Carbonate: 

This material is designed principally for use on fruit that is 
nearly ripe or on ornamental plants, as it does not leave discolora- 
tions which are in the above instances objectionable. 
Formula — 

Copper carbonate, 5 ounces. 

Strong ammonia (26° Beaume), 3 pints. 

Water, 50 gallons. 

Use a wooden pail for making a thick paste by adding water to 
copper carbonate. Dilute the ammonia with three or four parts of 
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water, add to the copper carbonate paste and stir well. Add 
enoii^h water to bring the quantity up to 50 gallons of mixture. 

Combination Spray Mixtures. 

For summer spraying there are nearly always fungous troubles 
to fight at the same time insect pests must be combated, and it is 
therefore very economic to combine an insecticide with a funpeide. 
On aeeomit of chemical reactions there are several combinations 
that should not be attempted. 

According to Prof. R. A. Cooley and Deane B. Swingle of Mon- 
tana, tobacco eitracte may safely be mixed with any arsenical poi- 
sons. Lime-sulphur, however, should not be mixed with aiiy, except 
arsenate of lead; but Bordeaux mixture may be used in conjunction 
with arsenate of lead, Paris Green and arsenite of lime. 

Wound Dressings. 

To prevent evaporation and also protect the wound from germs 
of decay it should be treated with a dressing. Ideal wound dress- 
ings should therefore possess at least three characteristics. In the 
first place they should be of a material that will prevent decay from 
entering the wound; second, they should be of a nature that will not 
injure the living tissue upon which they are applied; and third, 
their cost should be within the bounds of reason. 
No. 1. White Lead Paint : 

This is perhaps the most economic and convenient form of 
wound dressing. White lead should be mixed with raw linseed oil 
to make a thick heavy paste that can be applied with a brush or 
swab. The wounds should be dry when it is applied and the paint 
should be well worked into the grain of the wood. Lamp black may 
be added to the paint to bring its color about the same as that of 
tlie bark. 
No. 2, Graptinq Wax: 

This material nsed as a wound dressing is very good and may 
be applied to cut surfaces, graft-unions or wounds of any sort. The 
main objection to grafting wax as a wound dressing is the price. 
For graft-unions, however, it is almost necessary. The following 
material is used in making it. 

Resin 4 pounds 

Beeswax 2 pounds 

Rendered tallow 1 pound 
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The following is the method of procedure in making grafting 
wax : Melt the resin and beeswax over a slow fire but do not boil 
it. Add the tallow and as soon as all is melted pour the entire mass 
into a buefeet of cold water. Flatten out the whole mass with 
greased hands in order that it may cool uniformly. As soon as 
cool enough to handle take it from the bucket and work or pull it 
as one would in making taffy. The longer it is pulled, the better 
will be the quality. When completed, place in a cool location and 
use as deeired. It will keep indefinitely. It is advisable to have a 
bucket of warm water at hand when it is used in cool weather to 
warm it up and make it more pliable. If used on wounds it will 
probably have to be replaced the second year, as the wax will be- 
come loosaied. 
No. 3. COAi, TABr 

This material should be used sparingly on any kind of a tree 
and on account of the great danger of injury to the living tissue, 
it is not advisable to attempt its use upon any except shade and 
ornamental trees. 

Ordinary tar may be used to prevent bleeding in vines it pow- 
dered slate or some other substance similar to it be added to the 
tar. One part of tar should he used with four parts of powdered 
slate. 

Asphaltum or mineral pitch with a high melting point has been 
used "with very good results in several parts of the country and the 
future of this material as a wound dressing is promising. Where 
n small number of wounds are to be treated, however, it would not 
be praetieal to invest in equipment necessary for melting this ma- 
terial. 



,y Google 



Indiana State Entomologist. 



SPRAY CALENDARS. 



The fc^owii^ is a general spray schedule for apple. Since the 
conditions vary so greatly from the northern to the southern ex- 
tremities of the State, it will in some instances be advisable to 
change the treatment to meet the existing conditions. This state- 
u>ent applies also to the oth^ spray calendars in this report. They 
are, however, arranged to cover conditions in a general way 
throughout the State. 

Sfvaj Calendar For Apple. 



When to Spray. 

WlNTBR OB 

DoRUANT Sprat. 
In bad cases of 
scale infestation, 
it is adviaable to 
spray both in fall 
and Bpring while 
trees are dormant. 



First Summer 

When the blos- 
Kom buds show, 
but before the 
petals open. 



Sboond SCMktBR 

Immediately fol- 
lowine the drop- 
ping of the petals. 



San Jose, Scur- 
fy, Oyster Shell 
and other scale 
insects. 



Material to Use. 

Lime Sulphur 
diluted accord- 
ing to table on 
p^e 16. 



Scab, Curculio, 
Bud Moth, Can- 
ker Worm, Cigar 
Caae Bearer, etc. 



Codling Moth, 
Curculio, Scab, 
Leaf Spot, Cedar 
Ruat and van 
leaf eating 



Lime Sulphur, 
(See dilution 
table for Sum- 
mer Spray), 2^ 
lbs. arsenate oF 
lead. 



Lime Sulphur, 
same as for first 
summer spray. 
2}4 lbs. arsenate 
of lead. 



killing fungous 
spores that pass the 
winter on the bud 
scales and other 

farts of the tree. 
t also cleans off 
the shaggy bark 
and thus destroys 
hibernating places 
for the codling 
moth and other in- 

This is an import- 
ant spray for scab 
and should he done 
very thoroughly. 
Where curculio and 
other insects are 
notbad,2 lbs. arsen- 
ate of lead will be 
enough. 

When a large 
number of trees are 
to be sprayed, it is 
advisable to begin 
when about 90% of 
the petals have fal- 



completed 

I the calyx 
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SPRAY CALENDAR FOR APPLE— Continued. 



When to Spray. 


For What to 
Spray. 


Material to Use. 


Remarks. 




Leaf Spot, 




When apple blotch 


Sfras. 


Scab, Codlmg 




exiatB, the following 


Where no apple 






third summer spray 


Rust, Curculio. 






About two weeks 








following No. 2. 








Third Sumuer 


Blotch I-ea( 


Bordeaux mix- 


In sli^t infesta- 
tions ofTilotch and 


Spray. 


Spot, Scab, Cod- 
ling Moth, Cedar 


ture *4-50. 2 




lbs. arsenate lead. 


if the weather hae 


exists. About 


RuHt, Curculio. 




not been unusually 








moist and warm. 








lime - sulphur as 














it. Otherwise Bor- 








deaux will be neces- 








sary to control it. 


Fourth Summer 


Second brood 


Lime Hulphur 


When Bitter Rot 


Spray. 


of Codling Moth, 


and arsenate of 


or Blotch exists, 




Bitter Rot, 


lead as in No. 2 


Bordeaux should be 




Blotch, Sooty 


or Bordeaux and 


used instead of lime 




Blotch and Fly 






pending on the 
latitude. 




(No. 3). 





Spray Caleodar for Pear and Qiiioce. 

The spray calendar for pears and quinces is practically the 
same as for apples. Aside from the fact that pears are not subject 
to Bitter Rot and Blotch. Pears are susceptible to the attacks of 
Pear Slug, the remedy for which is discussed in connection with 
a description of this insect. 

Spray Calendar for Cherries and Plnms. 



Dormant Spray. 



Material to Use. 

Lime sulphur. 
See apple spray 
calendar. 



Remarks. 

Plums are very 
suspectible to the 
attack of San Joae 
Scale [ but cherries, 
especially the sour 
varieties, are sel- 
dom troubled. 
Cherry Scale ■, is 
sometimes serious. 
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SPRAY CALENDAR FOR CHERRIES AND PLUMS-Continued. 



When to Spray. 


For What to 

Spray. 


Material to Use- 


Remarks. 


FiBBT Sdmmer 


Plum Curculio 


Bordeaux 4r4- 


When lime -sul- 


Spray. 


and other leaF 


50, or lime sul- 


phur is used on 


When the blos- 


eating insects, 


phur, 2H lbs. 


plum and cherry, 1 


som buds show, 


Brown Rot, Shot- 


arsenate of lead 


gallon of concen- 


but before the 


hole Fungus, 


to 50 gallons sc- 


trate solution that 


petals open. 


Mildew. 


'"""" 


will test 32 deg, 
Beaume should be 
diluted with from 
50 to 60 gallons 
water. Self^boiled 














lime-sulphur may 








be substituted for 








the cooked in con- 








trolling Brown Rot. 








Bordeaux should be 








slightly weaker for 








plums of the Jap- 








anese variety. 


8ecx>ns Stjumer 


Plum Curculio, 


Same as No. 1. 


This is a very im- 


Smuy. 


Brown Rot, Shot- 




portant spray for 


Immediately 


hole Fungus, 




Curculio and Shot- 


after the bloom 

drops. 


Slug. 




hole Fungus. 


Third Sttmmer 


Brown Rot, 


Same as No. 1 


As Bordeaux will 


Spray. 


Shot-hole Fun- 


and No. 2 except 


show on the ripened 


About two weeks 


gus. 


Ammoniacal 


cherries, it is re- 


after.No. 2. 




Copper Carbon- 


placed by Amm. 






ate should be sub- 


Cop. Carb. for this 






stituted for Bor- 


spray. 






deaux on cher- 




Fourth Summer 


Brown Rot of 


Same as No. I 


To protect the 


Spray. 


Plum, Shot-hole 


and No. 2. 


foliage of the 


During the lat- 


Fungus and leaf 




cherry, it is some- 


ter part of June. 


eating insects. 




times advisable to 
spray after the fruit 
is gathered. 


Fifth Summer 


Same as above. 


Same as No. 1 


Bordeaux used 


Spray. 




or 2 except that 


for this spray would 


For plums, soon 




Amm.Cop.Carb. 


show on the ripened 


before the fruit 




should be sub- 


fruit and should be 


begins to ripen. 




stituted for Bor- 


displaced by Amm 






deaux mixture. 


Cop. Carb. 
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Spray Calendar for Grapes 




When to Spray. 


For What to 
Spray. 


Material to Use. 


Remarks. 


DOBUANT SpRAV. 


Sau Jose ov 
Grape Scale. 


Lime -sulphur, 
winter strennth. 


Grapes are occa- 
sionally found in- 
fested with San 
Jose Scale, but 
more often vith 
Grape Scale. 


First Summer 
Sphay. 

SooD after the 
firat leaves begin 
to open. 


Downy and 
Powdery Mildew, 
Black Rot, Flea 
Beetle. 


Bordeaux 4-4- 
50. 4 lbs. arsen- 
ate of lead to 50 
gallons solution. 
Soap sticker. 


If DO flea beetles 
are present the 
arsenate of lead 
may be omitted 
From this spray. 


Second Summer 
Sprai. 
Juat betorp 
blooming. 


Mildews, Black 

Rot, Berry Moth, 
Rose Chafer, Cui'- 
culio, etc. 


Bordeaux 4-4- 
50. 3 lbs. arsen- 1 
ate lead. Soap ■ 
sticker. 


Thiad Summer 

Spray. 

Immediately 

after truiti^setB. 


Same as second. 


Same as second. 


In small vine- 
yards it is advis- 
able to sack the 

follow ioK this spray 
and subsequent 
sprays m a^ be 
abandoned if^no in- 
sects or diseases are 
damaging the foli- 
age. 


Fourth Summer 
Spray. 
About 15 days 
after third. 


Same as third. 


Same as third. 


These two sprays 
are primarily for 
the control of Black 
Rot and other dis- 


Fifth Summer 

Spray. 
About 15 days 
after fourth. 


Same as fourth. 


Same as fourth. 


will be controlled 
incidentally. 
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GENERAL REMARKS ON INSECTS. 



The whole group of insects so far as a^iculturiste are concerned 
'uay be in a general way classified according to the methods that 
must be employed for combating them. It is evident that any in- 
sect, whether in the larval or adult stage that feeds upon the sur- 
face of the plant by devouring the plant's tissue must be controlled 
by an arsenical poison. The leading insecticides of this class are 
lead arsenate and Paris Green. This group may be illustrated by 
the leaf-eating caterpillars, the potato beetle, codling moth, and 
any other insect that feeds upon that portion of the plant that can 
be reached by a spray solution. 

Another group of insects is illustrated by the plant lice, scale 
insects, squash bugs, and in fact any insect that obtains its food by 
f^ueking the juice from beneath the surface of the plant. It is 
obvious that a stomach poison applied to the surface would not be 
effective in controlling pests of this sort. Some insecticide, there- 
fore, that will kill the insect by coming in contact with it« body is 
necessary for a pest of this sort. The scale insects can best be con- 
trolled by a winter spray with a strong solution of lime-sulphur, 
iniscible oils, and a number of other proprietary mixtures designed 
especially for controlling scale insects. Lime-sulphur solution, how- 
ever, has proved to be the most efficient and economical as a seale- 
cide. Another phase of sucking insects is met with in thoseinsects 
6uch as plant lice that feed upon the foliage or the tender shoots 
of plants. These, of course, require a contact insecticide; but one 
is confronted by a most serious problem when he attempts to apply 
contact insecticides that wilt not injure the foliage. Nicotine solu- 
tion and' kerosene emulsion have produced very good results and 
are what might be called summer contact insecticides. 

The above describes in a general way the factors to be Con- 
sidered in spraying for insect troubles. There are some insects, 
however, where methods other than spraying may be more practi- 
cable. Preventative measures by destroying or removing the har- 
boring places where the insects may pass the winter will greatly 
reduce the numbers. Hand picking, although tedious work, is often 
practiced with very : -od results. The methods to be employed will 
in nearly all cases depend upon the extent of infestation, as well 
as the nature of the insect causing the trouble. 



,y Google 



INDIANA State Entomologist. 39 

There are certain definite lines along which the fanner should 
work in handling insect problems. The best advice that one can 
(rive is that he should by all means keep his eyes open. Close ex- 
amination for the beginning of infestation is very essential, as at 
this time only a very little work may be necessary to check what 
would otherwise be a serious infestation resulting in considerable 
loss. There seems to be an inclination on the part of the average 
person not to recognize any danger until the plants or trees begin 
to die. At this point an investigation is made, only to find that the 
infestation is so severe that the chance of saving the lives of the 
plants is small. One should familiarize himself with the most de- 
structive pests in his particular section of the State and also keep 
a vigilant outlook for destructive insects that have not yet reached 
him. 

'.The foregoing general instnictions for combating insects may 
be sufficient even though the particular insect doing the damage is 
not definitely identified. It is advisable, however, that one should 
ttike advantage of the State departments as well as the Unitefl 
States Department of Agriculture for identification and methods 
of controlling injurious inseete. 

' It is important when one sends insects for identification that as 
complete data regarding the extent of infestation, the host plants 
upon which they ai-e working, date of oecurrenct}, and any other 
information possible should be sent along with the insect and a 
specimen of the damage done. This office will hn pleased to give 
prompt attention to matters of this sort. 

In the following pages there will be no attempt at a systematic 
classification of insects. The discussion of each form is made as 
brief as possible, but at the same time eharaeteristies are given 
sufficient to enable the unscientific person to recognize it. The 
order in which the various insects are taken up does not conform 
with any eotomological system of classiiication , but is arranged 
according to the host plants upon which they do the greatest dam- 
age. 
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San Jose Scale. 
Aspidiotxis perniciosus — Corast. 

This insect is, without doubt, the most serious orchard peat in 
ludiaua. Its distribution in a general way covers the entire State. 
There are locations, however, where the scale has not yet established 
itself, but it seems to be only a question of a few years until it will 
he established in every uommunity where fruit trees are allowed to 
go uusprayed. Thousands of fruit trees have bijen killed durii^ 
the past year by this pest and to the casual obser\'er it would seem 
that the fruit-growing industry in the State is greatly endangered 
by its presence. This pest, however, is not looked upon as being 
so serious by those who have employed proper methods for controll- 
ing it. 

When allowed to develop undisturbed it will kill young trees in 
from two to three years. Older trees will stri^^le along for several 
years but will be materially weakened. With a severe winter such 
as the one just passed, coupled with this weakened condition caused 
by severe scale infestation, the death of thousands of apple and 
other fruit trees has resulted. San Jose scale has wrought so much 
damage on account of the average farmer not being able to recog- 
nize it. The insect is so small that the person not acquainted with 
its presence will not realize that there is anything wrong with his 
trees until they begin to die. In a great many instances, the trees 
are too far gone to be Buccessfully brought back to a normal state 
of health. San Jose scale has become so thoroughly spread over the 
country, not through its own efforts, or by the influence of natural 
agencies, but more through the shipment of infested nursery stock. 
The mistake of not havii^ thorough inspeetion of nurseries in the 
different States is lar^y responsible for its wide spread. It is easy 
to see this mistake after the dama^ is done, and the advent of the 
spread of San Jose scale in this country has resulted in more strin- 
gent inspection laws in a great many States. 

There is no doubt about the effect that these laws have accom- 
plished in preventing a wide distribution of the Brown Tail and 
Gypsy Moths as well as other insects and diseases that are likely to 
be carried on nursery stock. By proper vigilance the spread of San 
Jose scale over the country could have been prevented. When the 
scale is once established in a community and is allowed to spread 
uninterrupted it will soon show its effects upon the fruit trees. It 
is known to spread short distances upon such agencies as wind, 
birds, large insects, men and teams working among infested trees. 
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and larger animals, such as hogs, that rub against infested trees 
and carry it to uninfested places, 

San Jose scale is not such a serious problem with the person 



APPLE TREES BUTCHERED FOR THE PURPOSE OF CONTROLLING SAN 

JOSE SCA1.E. 
It is not DfioeBsary to pnma tr«H as eevere as tbia to oootrol Asl«. (Oivnalr) 

who will acquaint himself with the proper tuethoda for combating 
it. A great number of materialfi have been experimented with and 
none of the present surpass lime-sulphur solution as a practical 
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remedy for this purpose. A more complete diacussitm of lime- 
sulpbur is given on another page of this report. 

Larva. — The larvie are minute, almost microscopic in size with 
a long whip-like mouth piece and with two long waxen threads on 
the last segment of the body. They are yellow in color and reeemble 
tiny mites crawling about over the twigs. The young are bom alive 
after which they lie curled up lifeless for several hours, crawling 
about from one to three days and then settling down and begin 
sucking their food material from the plant. As soon as th^ sta- 
tion themselves, a waxy secretion forms a covering which melts 
together producing a scale. This covering ia circular in the female 
and elongated in the male. The larval stage lasts from ten to 
twelve days. 

The second period in the development of the scale is the one 
where the male becomes distinguishable from the female. The fe- 
male loses legs, eyes, and antenna and resembles a pale yellow sac 
with well developed mouth parts which are very similar to the 
full developed insect. 

The third period is the one in which the adult stage is reached. 
The complete development in the case of the female is reached 
about thirty days after birth. Each female insect is covered with 
a smaU circular scale of a grayish to almost black color. Concentric 
circles with a convex center forming a nipple which has a yellowish 
and shiny appearance, when rubbed, characterizes the adult female 
scale. "When the covering is removed a small soft yellow mass may 
be seen with the unaided eye. This is the insect proper. The head, 
legs, and eyes are lacking, and only the long thread-like mouth- 
piece and the anal plate (Pygldium') are seen. At each molt in 
the process of development the skin separates around the edge of 
the body; the upper half clinging to the covering and the lower 
part forming a sort of ventral scale. This is the iisual manner of 
molting with this kind of insect. 

The trunk and branches covered by San Jose scale have a 
rather rough, ashy-gray appearance. On slightly infested trees 
the insect may be <leteoted by a red discoloration on the new 
growth surrounding the feeding place of the insect. This dis- 
coloration is supposed to he due to a poisoning of the tissues. The 
larva^ of the following freneration make their appearance from 
thirty-five to fort.y days after the birth of the parent. The number 
of generations is very irregular; during the same season as many 
ns five have been reeordf^fi. Tt is estimated that the progeny of a 
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female scale insect would reach a total of three hillion, two hun- 
dred sixteen million, eighty thousand and four hundred in one 
year. 

The second period of development of the male scale shows the 
insect to be Iarg:er than the female with comparatively large purple 
eyes (note above that thp femalp Insps lipr eyes dnrihff this period 



■: DEVELOPMENT 



d). True pupa — s'eniral an 



THE MALE SAN J03C SCALE. 
}) Sama atMr woond molt— pnjpops etace. 
il iriewa. All eraatlyaalargad. (After 
att. D. S. Dept. ofAcr.) 



of development). The legs and antennie disappear in both sexes 
in the second period of development (instar). The males become 
elongated while the females are circular. This stage with the male 
lasts six days. 
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- Eigbteen days after birth the malee change to the prepupa 
condition and the scale cover assumes an elongated, oval, slightly 
curved shape. The insect itself in this stage has a pale yellow 
color and has legs, antennae and dark purple eyes. The true pupa 
stage is reached twenty days after birth, and the insect is of a 
pale yellow or purplish color with a distinguishable head, antennae, 
legs, wing pads and style. 

The adult males are small fly-like insects which reach full de- 
velopment from twenty-four to twenty-six days after birth. They 
issue from the pupa stage principally at night or during the even- 
ing. The feelers are well developed and the body is of an orange 
color with a darker head. The eyes are purple. Antenme, legs 
and style are of a smoky tinge, and the wings are of an iridescent 
color and faintly cloudy. The adult male insect has mouth parts 
that are rudimentary, and is incapable of taking food. 

The insects that are about one-half grown imder their protecting 
cover are the ones that survive the winter. They become full grown 




THE LARVA OF THE SAN JOSE SCALE. 



in the latter part of April or the first of May, at which time the 
males emerge and fertilize the females. 

Hosts: The host plants upon which the San Jose scale does 
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the greatest amount of damage belong to the Family Rosaceae— 
whiph includes all onmmon deciduous fruits. Sanderson gives the 



following order based upon the susceptibility to injury; first 
peach, second penr, third Japanese plum, fourth apple, fifth 
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quinee. Cherry, especially the sour varieties, and the European 
plum are less injured. 

Rembdies : There has been no real effective summer spray for 
this insect which will not injure the trees. Ten to 15 per cent, 
kerosene emulsion, dilute lime sulphur, and whale oil soap (one 
pound to 5 ^Uons of water) have been used for summer spray- 
ing, but none have resulted in a satisfactory control of the pest. 

Dormant spraying with concentrated lime^ulphur has proved 
itself to be the most effective remedy. Both fall and spring spray- 
ing is recommended where infestation is severe. Spray in the 
spring before the buds open where the infestation is slight. In 
eases where oyster shell and scurfy scales are found fall spray- 
ing is advisable as it helps to control these pests by injuring the 
scale cover and subjecting the e^s to snow, froat, etc. Forbes 
scale and Putnam scale are also controlled by the San Joee treat- 
ment. 

Codling Moth, 

Cydia pomonelta — Linn. 

The larval form of the codling moth is the best known and 
perhaps the most generally destructive apple insect in the country. 
Wormy apples are found all over Indiana where the fruit trees 
are unsprayed or improperly sprayed. Quaintauce estimates the 
annuAl loss in the United States caused by this pest at $12,000,000. 

EoQ: The e^gs are usually laid singly on the leaves near the 
fruit. One female moth lays from 60 to 75 e^s. The individual 
egg resembles a tiny white speck about the size of a small pin 
head. Immediately after having been laid they are transparent, 
but gradually turn to a brownish and finally to a black as the young 
caterpillar devdoim within. They hatch from five to ten days 
aftei' having been laid, depending upon the temperature. 

Larva : The larvie of the codling moth are the best known stage. 
The person who has not had the experience of eating wormy apples 
has never eaten very many. The young caterpillars are about 
1/16 inch in length, with a whitish colored body and a shining 
black head. 

There are blackish tubercles on the body which later become 
quite indistinct. The larvie reach their development from twenty- 
one to twenty-eight days after hatching. Wien fully developed 
they are whitish in color with black heads and inconspicuous tu- 
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bereles. They have three pairs of thoracic legs and five pairs of 
prolegs on the abdomen. 

When full grown the larvae are from ^ inch to | inch in length. ' 
Immediately after emerging they feed on the young leaves and 
gradually make their way to the fruit. A large majority of the 
first brood enter the blossom ends. A few, however, enter the 
side of the apple where it has touched another apple or has been 
rubbed by a leaf. Upon entrance into the apple, they eat their 
way through to the seeds which seem to be a favorite food. The 
excreta or castings thrown out of the opening where they enter the 
fruit, is diagnostic of codling moth infestations. 

Pupa : The cocoons are found under loose scales of bark or in 
sheltered places on the tnuiks and branches of the trees. They are 
of a dirty whitish color containing dark brcwn pupae about | inch 
or I inch in length. The adults emerge from the eoeoona in the 
summer abont eight weeks after birth. 

Aduivt: The adult codling moth is not often seen. This is 
largely due to the fact that they fly at dusk and during the day 
rest on the bark of the trees, the color of which they resemble. 



The wing expanse of the adult is about J inch, and the fore- 
wings have a grayish broivn scaly appearance. "When examining 
these wings closely one finds that they are crossed by many gray 
and broivn scales and that near the hind angle of each front wing 
there is a large dark brown spot streaked with gold. The hind 
wings are of light grapsh color ' somewhat darker toward the 
margin." 
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Hibernating Form : The codling moth passes the winter In 
most esses as the larva under scales of bark and in protected places 
upon or very near the trees. About 2 or 3 per cent, of them, how- 
ever, pupate and pass the winter in this condition. Those living 
over winter in tlie larval stage pupate in early spring. The adult 
moths appear about thi; time the treey are droppii^ their bloom. 

Broods: There are two broods in Indiana and in long seasons 
there is possibly a third brond. The egg laying habits of the sec- 
ond brood dilTera from thut'of the first in that most of the eggs 
are laid on the fruit itself and the larvte usually enter the sides 
instead of the end of the apple. 

Hosts: Apple, haw. pear and yeach. 

Bbmedibs: Scrape off loose bark scales to destroy places of 
hibernation and encourage wood-peckers and nuthatches in the 
orchard. This practice will destroy great numbers of hibernating 



larvie and piijm'. Stored fruit should 1k^ kept Itehind screens to 
prevent the escape of adult moths. 

The most effective method, however, is spraying with an arseni- 
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cal poison and exercising great care to fill the calyx cup {the 
blossom end) of the apple with the poison. The three prominent 
arsenical poisons are arsenate of lead, Paris Green and arsenite of 
zine. 

Lesser Apple Worm. 

Enarmonia prunivora — Walsh, 

The lesser apple worm is becoming a rather serious pest in In- 
diana orchards. Its injury to the apple is produced by its feeding 
upon the surface of the fruit, especially where a leaf touches it. 

EflQ : So far as the present records of this insect go, the ^g 
stage is unknown. 

Larva : The larva is rather variable in color but generally 
flesh colored. The color of its head ranges from brown to almost 
black and is more or less mottled, and the spindle-shaped body is 
about f inch long. The thoracic legs and abdominal proles are 
both well developed. The tubecules are white and disc-like. 

PuPA: The cocoons are generally very much like their sur- 
roundings in appearance, usually covered with bits of bark, etc. 
The lining is of a heavy white silk. The pupa is of a uniform brown 
color about ^ inch long. 

Adult : Tlie adult moth is black and dusky gray streaked with 
white and steel blue and is irregularly covered with rust red. The 
expanse of the wings is about ^ inch. The life history of this in- 
sect has not been thoroughly worked out in Indiana, but it is quite 
evident that it is veiy similar to that of the codling moth. 

Host r Apple. 

Remedirs; The same remedies by which the codling moth is 
controlled should he effective in the control of this insect. 

Plum Curcuuo. 
Conotrackelus nenuphar — Herbst. 
This insect is undoubtedly one of the worst pests of the com- 
mon stone and pome fruits. The larva is commonly known as the 
"worm" that is so often found in cherries, plums and peaches. 
The injury by this insect is caused by the feeding and ^^ punc- 
tures of the adult which attacks the young apples and pears, 
peaches, plums and cherries, causing the eharact-eristic scarred and 
knotty appearance. 
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Eqq: The egg is small, oval and white and is deposited in a 
small hole made by the long proboscis of the adult. After the ^g 
is deposited the eurculio cuts a crescent-shaped segment in the 
flesh of the frnit to prevent the crushing of the egg as the fruit 
increases in size. From 100 to 300 eggs are laid by each insect, 
and they hatch from three to five days after being deposited. 

Larva : The larvte are footless, cylindrical, whitish grubs about 
1/3 inch in length with small brown heads. When inactive they 
usually lie in a curved erescent-shaped position. This stage lasts 
from twelve to eighteen days. 

PupA: "When the lan'a is full grown it leaves the fruit and 
enters the ground, where it forms a cell a few inches beneath th.> 
surface. In this it changes to a delicate white pupa about i inch 
long. It remains in this stage from twenty to thirty days before 
coming to the surface as an adult eurculio. 



Adult : The cureulio is called a snout beetle on account of 
its long well-developed proboscis. Its body is short and thick, 
about i inch long and of a brownish color, marked with gray and 
black. The wing covers have four black ridged tubercles which 
gives them a general roughened appearance. The adults come 
out from their hibernating places about the time the leaf buds are 
opening in the spring. They immediately begin to feed upon the 
leaves until the fruit is set. It requires about ten weeks from the 
time the eggs are laid before the insect reaches its full develop- 
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ment. The egg-laying period is somewhat drawn out und conse- 
quently the emergence of the second brood is irregular and con- 
tinues until the latter part of September. Considerable injury 
may be noticed in this State from the feeding of the adults on the 
ripened fruit. 

Hibernation: The curculio passes the winter in the adult 
ste{?e — hibernating under leaves, grass and trash of all descrip- 



tion in and near the orchard. Woodlands located near the orchard 
furnish an ideal place for them to spend the winter. 

Hosts: Plum, peach, cherry, apple, pear, wild plum, wild 
crab and hawthorns. 

Rehbdies: Until comparatively recent years the practice of 
jarring the trees and collecting the insects in sheets spread beneath 
them was very widely used. The curcnlio has a habit of "playing 
possum" when disturbed and will drop into the sheets as if dead. 
This method, however, has not equaled in results the practice 
of spraying with arsenicals. As soon as the adults come out 
from their hibernating places, early in the spring, as the leaf buds 
are opening it is evident that poison should be placed upon their 
food at that time. Cultivating the ground is a very effective 
method in destroying a great number of curculio as they pupate 
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only a few ineheB below the mirfaee of the soil. All infeated fruit 
should be .gathered up promptly as soon as it falLs to the ground. 
This can he done with all fruits with the exception of cherries, 
which stick to the trees. Good results have been reported in hold- 
ing this pest in check by allowing chickens to run in the orchard. 

"WooiiLT Aphis. 
ScMzonfura lanigera — Hausm. 
For a description of Woolly Aphis see Aphids. 

Round-Headed Apple Borer. 
Saperda Candida — Fab. 

This is one of the apple insects that is usually underestimated 
in the amount of damage it does. The growth of young trees is 
found stunted and the foliage changes to a yellow color and drops 
prematurely before the real cause of the trouble is observed. This 
borer is detected by the eastings, which are often slightly below 
the surface of the ground. The bark over the burrows becomes 
discolored and the presence of this insect often may be detected 
without seeing the eastings. 

Egg: The eggs are about 1/3 inch long, rust brown in color, 
and broadly ovoid. The female beetle eats a hole in the bark in 
which to deposit the eggs. It requires from fourteen to twenty- 
one days after the eggs have been laid before they hatch. 

Laeta: The head is small and the legs are lacking. The body 
tapers gradually from just behind the head back to the posterior 
end and the segments are decidedly constricted. The general 
shape, however, is cylindrical. The larval stage usually lasts three 
years. 

Pupa ; The pupal stage lasts only about three weeks and dur- 
ing this stage the legs and wings of the adult are noticeable in 
their development. 

Adult: The adult beetle is about J inch long and is a striking 
insect with bright silver gray legs and antennse. The head and 
under surface of the body is silver white and the upper surface 
yellowish brown with two white stripes running the entire length. 

Hosts: Apple, quince, pear, haw, mountain ash. 

Remedies : The trunk may be covered with a fine wire netting 
or building paper to prevent the adult female from depositing her 



,y Google 



Indiana State Entomologist. 59 

eggs in the bark. The use of a repellant wash, such as whale oil 
soap, soap with crude carbolic acid — 1 pint to 10 gallons — have 
been used. Whitewash is thought by many to be good in prevent- 



ing the eggs from being deposited. At present, however, the most 
practical remedy seems to be that of digging the grubs out with a 
sharp knife. Whenever they cannot be reached by this method a 
flexible wire may be used. An unfavorable condition for this insect 
may be attained by keeping the orchard in a good state of culti- 
vation and the rough shaggy bark scraped from the trees. 

Plat-Headed Borer. 
Chrysobothris femorata — Fab. 

This species is very common in orchard, shade and forest trees. 
The damage from it, however, is slight, unless the tree has been 
injured or weaiiened from some other cause. The soft maple trees 
in Indianapolis have been greatly injured by this pest, due in most 
eases to sun scald on recently to-ansplanted trees. Following sun 
scald the bark cracks loose and presents an ideal working ground 
for this insect. 

Ego ; The eggs are very small — not more than 1/50 inch long. 
When magnified, they show irregular furrows and are of a pale 
yellow color. They are deposited in crevices during the first half 
of the summer, sometimes singly and sometimes several in a group. 

Larva: The borer when full grown is about one inch long and 
is slightly curved. The second segment back of the head is greatly 
extended, from which the insect gets its name. The real head, 
however, is very small and scarcely noticeable. The larval stage 
lasts from eight to ten months. 
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Pupa : The winter is passed in the larval coadition, pupation 
hiking place the following spring, and Insts about three weeks, 

Aduivt: The adult male beetle is from | to f inch long and liie 
female beetle slightly larger. The color is a dark bronze, almost 
<lull metallic black. The wing covers narrow down to almost a 
point at the tip and are variably and indistinctly marked. The 
abdomen a,s ii is seen during flight of the insect is a bright metallic 
blue-green. 

Hosts : Orchard, shade and forest trees. 



THE FLAT-HEADED APPLE-TREE BORER 

la) Larva, (b) Adult beetle, (c) Head of male. <d) Pupa. Twice Dalurul »i». 

(Altar Chitleodeo U. S. Dspt. of Ap-.} 

Eemediks: Keep the trees in a healthy condition and avoid 
injury to the bark of any sort. For other remedies see Round- 
Headed Apple Borer. 



Spihng Canker Worm. 
Paleacrita vernata — Peek. 

The spring canker worm is one of the so-called measuring 
worms on account of its looping habits of locomotion. Its distri- 
bution is wide and the damage done in Indiana during recent years 
is nominal, except in a rather restricted section in the northeastern 
part of the State. 

Ego; The eggs are laid in the spring in irregular masses of 
about 50 in nmnber and are usually deposited in crevices in the 
bark. They are oval in shape and not more than 1/32 inch long. 
Coloring, greenish yellow. The incubation period ia about one 
month. 

Larva : The larvte when full grown are slender and cylindrical 
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with but t,wo pairs of prole^. The.y nre about 1 inch in length 
and the color varies from gray and green to yellow. Dark olive 
green, however, is the most predominating color. They are marked 
with pale lines down the back with a white line running longitudi- 
nally along each side. 

PuPA: The pupa is contained in a thin, easily torn cocoon. It 
is about 1/3 inch in length and light brown in color. 




Adui/T: The wing expanse of the male is about one inch. The 
female, which is from i to ^ inch in length, is wingless and re- 
sembles to some extent a spider. The color of the female ranges 
from gray to brown with a darker stripe down the back. The male 
is grayish brown in color and the winirs are somewhat transparent, 
marked with three indistinct lines. 

Hibernation : This insect passes the winter in the pupal stage, 
from which the adults emerge early in the spring. 

Hosts: Orchard fruits in general. 

Bbmbdibs: Banding the trees with tree tanglefoot to prevent 
the wingless females from crawling up is a very effective method of 
control. If, however, the larvse are found feeding on the foliage an 
application of an arsenical is advisable. 

Fall Canker Worm. 
Alsophila pometaria — Harris. 
The fall canker worm is so called because the moths emerge 
in the late fall — as late as November and December in mild 
weather. 

Ego: The e^E are laid in clusters which are fast^ied at the 
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ends. Instead of being aiTanged in homogeneous masses they are 
in distinct rows. This characteristic designates the fall canker 
worm from the spring canker worm. The mass contains about 100 
eggs. They are darker than thoae of the spring canker worm and 
an individual e^ looks somewhat like a small inverted flower pot. 
Larva : The larvse are very similar to the spring canker worm, 
but may be distinguished from them by the number of abdominal 
prolegs — the fall canker worm having three instead of two pairs. 



male. (After W.E. BrittoD. Oonn. bip. Dia.i 

Pupa : Tlie pupa of this insect is stouter than that of the pre- 
ceding, and the spine on the tip of the male is always forked. The 
cocoon is tough and hairy. 

Adult : The male moth has a wing expanse of about 1^ inches. 
The color i.s darker and less transparent than that of the preced- 
ing form. The fore wings are marked with two distinct whitish 
bands. The female moth is of a uniform gray color with no mark- 
ings, and has long antennte free from hairs. 

Remedies: The fall canker worm seldom occurs in numbers 
sufficient to demand special attention. But whenever they occur 
in unusually large numbers the same remedies that are recom- 
mended for the spring canker worm should be applied. 
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Apple- Tree Tent Caterpillar. 
Malacasotna americana — Fab. 

The wel» of the Apple- Tree Tent Caterpillar are very eonspic- ■ 
uous in the spring on apples, wild plum and nearly all rosaceous 
plants. 

Egg : The eggs are laid in a mass extending around the twigs 
in an irregular band about ^ to 1 inch in length. This mass looks 
lite a small swelling: of the twig. There are about 200 eggs in 
a mass, which is covered with a pale brown p:lue giving it a glisten- 
ing hard surface with a grayish brown color. The eggs are laid 
in the fall. 



THE LARV*: OF THE APPLE-TREE TENT CATERPILLAR, SHOWING 

THEIR WEB. 

(After Wped.N. H.Eip.Sta.) 

. Larva : The caterpillars are from 1^ to 2 inches in length of 
deep blue black in color. They are thinly covered with yellowish 
or whitish hairs and are distinguished from the larvie of the Forest 
Tent Caterpillar by the white stripe down the middle of their 
backs. There is an oval, blue stripe with a black spot adjoining 
it on each segment. The caterpillar becomes full grown in from 
five to six weeks. 
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PuPA: The coeoon is a thin structure white to yellow in color, 
containing a large shining brown pupa about 1 inch in length. 
The pupal stage lasts approximately three weeks. 
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Adult: The adult motli is fairly heavy bodied and of a reddish 
brown color witli two white bands obliquely across the wings. The 
wing expanse of the female is about 1 J inches. The male is smaller 
and is distinguished by the antenna;, which are feathered. 

Hosts : Rosaceous plants. 

Remedies: Prune out and burn the egg masses in winter or 
spring and cut down the old neglected apple trees and the wild 
cherry trees. The ordinary spring spraying with arsenicala will 
successfully control the caterpillars. A method that is commonly 
used with good results is to tie a bunch of rags or a corn cob to 
the end of a pole and saturate with kerosene and burn out the nest 
as soon as it is noticeable. On account of the numerous parasites 
which attack the apple-tree tent caterpillar, it only in rare instances 
becomes of economic importance in Indiana. 

FoBtST Tent Catbrpili^h. 
Malacasonia disstria — Iliibn, 

This form is very commonly confused with the Apple-tree Tent 
Caterpillar on account of its close relationship. 

Egg: The eggs of the forest tent caterpilhir are quite like 
the preceding species. The general color of the egg mass is gray, 
showing white in spots. The number of eggs range from 150 to 225 
and each individual egg is about ]/20th of an inch in length. The 
caterpillars gnaw off the tops of the eggs to come out. The eggs 
are deposited in July. 

Larva : "When the larva is full grown it is about 2 inches long 
with blue markings modified by a horizontal whitish or cream 
colored stripe. There are tn'o yellowish or whitish lines on each 
side. 

Pupa: The cocoons are often made within the leaf with the 
outer surface white ajid with a yellow color within. The pupa 
is dull brown, about $ to 1 inch long, and from J to | inch wide 
and is covered over with a yellow powder. 

Adult: The male is somewhat smaller than the female and 
has a wing expanse of about IJ inches while the female has ah ex- 
panse of about 1^ inches. The male has a light buff color and is 
very similar to the female except that it is somewhat darker. The 
front wings are marked with an oblique dark band across them. 



-n005i 



,y Google 



66 Firrn Annual Report 

Husis: Rosai'^ous plants, hickory, walilut, etc.; oaks, bireli 
and beech exempted. 

Remedies: This f(,rm like the preceding one is very largely 
held in check t)y paresites — there being twenty-four species re- 
corded that prey upon this insect. Large numbers are devoured 
by orioles, vireos and robins. Remedial tneasures employed are the 
same as for the apple-tree tent caterpillar. 

Fall Webworm. 
Hypkantria cunea~~Dru. 
The fall webworm differs from the apple-tree and forest tent 
caterpillars in the fact that it occurs mostly in August and Sep- 
tember. The web is distinguishable from the tent caterpillar's 
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by the fact that it covers the foliage, whereas the tent caterpillar 
makes a small web in the fork of the branches and never includes 
the foliage. 

Egg: The egg masses are found on the leaves and contain 
from 400 to 500 eggs. The mass is of a dull green tingo, covered 
over with down, giving it a whitish tast. They hatch in from 
eight to twelve days. 

Lakva: When the caterpillars are full grown, they are about 
1 inch in length and are pretty well covered over with long dirty 
white hairs which arise from numerous black and dark brown tu- 
bercles. The tubercles and hairs vary in color in different Indi- 
vid uals~-ranging from black to yellow. The caterpillar stage 
lasts from four to six weeks. 

Pupa : The pupa? are small — about ^ inch long and cf a brown 
color. 

Adult : The wing expanse of the adult moth is from 1 to IJ 
inches. IL is often delicate white in color but may be more or 
less spotted with black. The markings are very variable. 

Hibernation: The winter is passed in the pupal stage, from 
which the adult emei^es as early as the middle of June in some 
instances, bui. the emergence may take place some weeks later. 

Hosts: The forest and shade trees, as well as ornamental 
shrubs, seem to suffer equally with the fruit trees. 

Remeoies: The web worm is to a great degree held in check 
by parasites, but it sometimes becomes necessary that artificial con- 
trol measures be taken. The same remedial measure that are em- 
ployed in the control of the tent caterpillars may be used with 
this insect. 

P.iL,MER-WORM. 

Ypsolophus pometellus — Harris. 
The injury done by the palmer-worm resembles very much that 
done by the canker worms. The fact that this insect appears in 
such great numbers some years, and other years is almost absent 
is probably due to the great number of parasites which prey upon 
it. The record for this insect for the past 150 years shows that it 
occurs in frreat numbers once every fifty years. The injury to 
the fruit is also very much like that caused by the lesser apple 
worm. 
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KciG ; This stage is unknown, but the eggs su-a probably laid in 
tlic spring. 

Larva: The "worms" are sinaJl aud slender— about | inch iu 
length. The dorsal side is of a brownish green and the ventral is 
somewhat lighter. Two whitish stripes run down the sides of the 
body and with the two on the dorsal side give the caterpillar the 
appearanee of being transversed by two wide dark stripes and a 
middle narrower one in the center of the body. The head is light 
brown. 

Pupa : The pupa is about 1/3 inch long and is found among the 
leaves it has eaten. The leaves are often tied together. This stage 
lasts about ten days. 



THE ADULT PALMER-WORM MOTH (After Sliigerland Coraell Eip. Sta.) 

Adult: The adult moth ia minute, gray to brownish-gray in 
color with a wing expanse of about ^ inch. The front wings are 
marked with four black spots near the middle and the edge is 
dotted with black spots. The hind wings have a heavy fringe along 
t-he margin. 

Hibernation : Contrary to the rule, this insect hibernates in 
the adult stage. The egtrs are laid during the season following 
that which the adult stage is reached. 

Hosts: Oak and apple, particularly the latter. 

Remedies : Spraying with arsenicals. The usual codling moth 
treatment should suffice in controlling this insect. 






Google 



Indiana Statk Entomologist. 



Buu Moth. 



Tmetocera ocellana—Hcbiff. 

The bud moth has heen introduced into the United States from 
Europe on European nurs*;ry stock. During the past season it has 
been reported as appearing in numbers sufficient to cause consider- 
able injury in certain localities in the northern part of the State. 

Eqg: The eggs are disc like, flattened, oval and transparent. 
They hatch from four to seven days after being laid. 

L.iKVA: The small caterpillar is from ^ to f inch in length and 
of a light reddish brown color. The head, legs, thoracic shield are 
very smooth and dark brown in color. The larva protects itself 
by forming a case of tough silken threads which is attached to 
leaves drawn together to form a runway. The principal damage 
is done in early spring when the larva? bore into the young buds 
and destroys their possibility of development. 

Pupa : The pupa is small — about i inch in length. It is of a 
dark brown color and found within the silken case. 




THE ADULT OF THE BUD MOTH. 



Adult : The wing expanse of the adult moth is from 4 to g 
inch. The fore wings are of a silver gray color with broad whitish 
or yellowish bands across them. 

Hibernation : The insect passes the winter in the larval state 
in a gray silken nest or case which is often covered over with leaves. 

Host : Principally the apple, bat may do injury to any of the 
dedduous fruits. 

Remedies : On small trees this insect may be best controlled by 
hand picking. With larger trees, however, spraying with arseni- 
cals is necessary and in ease of bad infestations as much as 5 
pounds of lead arsenate to 50 gallons of water is recommended to 
be applied just as the leaf buds are bursting. 



,y Google 



70 Fifth Annual Report 

Leap Crumpler. 
Mineola indigenella — Zeller. 

The leaf enimpler, as yet, has not become a serious pest in the 
nurseries and orchards of Indiana, except in a few restricted locali- 
ties in the southern part of the State. Its spread over the country 
has been brought about largely by the shipment of infested nursery 
stock. The winter eases of the larvre are most commonly known 
and it is in this condition that it is carried from one part of the 
country to another. These winter cases are made of tough silken 
threads and are about ^ inch in length. They are attaclied to 
small twigs by stout silk threads. In this condition they resemble 
the bud moth, 

Eoo: We have been unable to find this stage. 

Larva : The larvaa are about 1/5 inch long, and are of a red- 
dish brown color. The prothorax is black and the head is reddish. 
The larva is covered with pale hairs. 

Pupa ; The insect goes into the pupal stage which lasts about 
one month to six weeks. The pupa resembles very much that of 
the bud moth. 

Adult : The adult moth has gray fore wings marked with black 
0nd white with a triangular shaped black mark that tapers to a fine 
line. The hind wings are dirty white with a black border. 

Host : The leaf crumpler works principally on the apple, and 
has been reported on walnut. 

Hibernation r The winter is passed in the larval stage when 
the caterpillar is about three-fourths grown. 

Keuedies; Destroy nests in the winter by picking them off 
and burning them. The ordinary summer spraying with arsenicals 
is effective. 

Green Appie Worms. 
Xylina spp. 

These are peculiar in that they belong to cutworm moths 
(NoctuidftO rather than mol^hs commonly known as fruit pests. 
Injury from this pest has been sent in from various parts of the 
State but as we have not had opportunity to rear caterpillars we 
are not certain whether it is one or more species causing the injury. 
The injury is very characteristic and consists of a more or less 
conical hole (|uite wide at the surface of the apple but tapering a 
little as it goes into the fruit. This hole usually extends to the 
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aore of the fruit and often beyond. The caterpillars when full 
grown are about an inch long and of pale apple-green color. There 
is a narrow whitish stripe do\vn ihe middle of the back and a nar- 
rower and somewhat interrupted stripe on each side. Most injury 
is done about June 1 to 15. The life history depends on the species 
and is to be determined by further work on the insect by the office. 

Apple Lbap-Hoppbr. 
Empoasca tnali — LeB. 

This small leaping insect is able to jump a foot or more when 
disturbed. It is found in orchards and nursery stock in the adult 
form during September and October, but no great injury has been 
recorded in Indiana. The greatest injury, however, is produced 
on nursery stock which is stunted by severe attacks by this pest, 
which causes a curling of the foliage similar to that caused by the 
aphids. These insects are blamed for carrying fire blight bacteria. 

Egg : The eggs are laid in the winter in blisters in the bark. 
They are very tJny, about 1/40 inch long, white in color and almost 
transparent. The summer brood deposits eggs in a great number 
of hosts, special among which is clover. 

Nymph : The nymphs resemble the adults very much but are 
wingless and vary in size according to their age. 

Adult : The adult leaf -hopper is a pale green, slender, cylin- 
drical insect about i^ inch long. The head fits closely to the thorax 
and is distinctly rounded in front. The wings are thin and papery 
and are folded closely against the body. The legs are slender, the 
last pair being longer than the others and modified for leaping. In 
general, this insect resembles the grape leaf-hopper, which is figured 
in this report. 

Hibernation : There seems to be doubt as to whether the adults 
of ihe apple leaf-hopper live through the winter or not. It has 
been shown, however, that minute eggs are laid in little blister-like 
swellings in the young bark of the host plants and that these hatch 
early in the spring. 

Hosts; Praetinally all kinds of nursery stock is attacked and 
dwarfed by the injuries of this insect. 

REMKniKR; Clean cultural methods as recommended for the 
control of the buffalo tree-hopper should be carefully practiced. 
Affected trees should be sprayed either with kerosene emulsion or 
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fish oil soap {one pound to ten gallons of water) . The spray should 
be thoroughly applied and will kill all adults and nymphs with 
which it comes in contact. 

BiiFFAiiO Tree-Hopper. 
Ceresa bubalus — Pab. 

The injury produced by this insect is a weakening of the twigs 
and canes made by the punctures for depositing the eggs. The in- 
jury is distinguished from that of the tree cricket or cicida by the 
fact that the punctures are large and circular and are not placed in 
regular order. 

Egg: The eggs are laid in two semicircular slifs. The num- 
ber deposited in each slit ranges from 6 to 12 e^s. The egg 
laying time extends from the middle of August until frost. The 
bark between the slits in which the eggs are deposited is cut to 
prevent the crushing of the eggs during the growth of the wood. 
The eggs hatch in late spring. 



Nymph: The newly batched tree-hopper or nymph resembles 
the adult considerably. It has wings and a row of spines down the 
middle of the back. They are known to feed on any tender vegeta- 
tion. 
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Adui-t : The full gro'*H,adult is about | of an inch long, with 
color ranging from pale yellow to green. The pronotum has a 
sharp horn on each side, giving the insect a slight resemblance to 
the buffalo — a characteristic from which it gets its common name. 
It sometimes occurs in great numbers in rank vegetation, especially 
in the early fall. 

Remedies: Keep orchard well cultivated and free from weeds 
so that there will be no early summer food supply for the nymphs. 
The twigs and limbs badly injured by e^ punctures should be cut 
oat and burned. 

ScuKPY Scale. 

Chionaspis fur fur a — Fitch. 

Scurfy scale in many respects resembles the oyster -shell scale. 
The color of the female is dirty white and is not quite so long as 
the oyster-shell and more rounded. When the eggs are crushed, 
they are of a deep red color and resemble blood. The male scale 
is much smaller than the female and is pure white in color. A twig 
infested with male scales has the appearance of having tiny, short, 
white, straight marks on the surface. 

The life history of this insect is practically the same as the 
oyster-shell scale, it appears usually on the same plants as the 
preceding species and methods of combating it are tiie same. 

Trumpet Leap-Miner. 
Tischeria malifoUella — Clemens. 

This insect gets its common name from the trumpet-shaped 
mine which it makes in the leaves which show on the upper surface. 
It is only mthin recent years that this insect has become numerous 
enough in Indiana to receive attention. 

Egg: The tiny eggs are attached firmly to the surface of the 
leaves. They are only 1/50 inch long, elliptical in shape and of 
a greenish-yellow color. The incubation period is from eight to 
ten days. 

Larva : The young larva; immediately after hatching burrow 
into the leaf tissue and continue this mining habit throughout the 
larval stage. "When full developed, they are only 1/5 inch in 
length. The body is pale green with a brownish head. The last 
s^ment of the body, however, is of a dusky tinge. It requires 
about three weeks to pass through the larval stage. 



,y Google 



Indiana State Entomoi-ouist. 



,y Google 



76 Fifth Annual Report 

Pupa : The size of tbe pupa is somewhat variable, but usually 
is about i inch in length. The head and thorax are brown, blending 
into black. The abdomen is dark green, blending into a yellowi^ 
brown. 

Adui/t: Clemens describes the adult moth as follows; "Head 
and attenme shining, dark brown. Forewings uniform shining, 
dark brown, tinged purplish, slightly dusted with pale ochreous; 
cilia of the same general hue. Hind wings gray ; cilia with a rufous 
tinge." 

HiBEBNATiON; The second brood lines the mine within the 
leaf with silk and changes into the pupal stage and hibernates in 
this condition, from which it emerges about the first of May the 
following spring. 

Hosts: Apple, haw, wild crab, blackberry and raspberry. 

Remedies: Plow under or rake up and burn the fallen leaves. 
In case of severe infestation it is advisable to spray the infested 
foliage with 10 to 15% kerosene emulsion. This will be effective 
while the insect is in the larval condition, but will not produce 
results after they have pupated and have become enclosed within 
their winter cocoon. It would, therefore, not be practical to employ 
this method of control later than mid-summer. 

Ovster-Sheli, Sc.^le. 
Lepidosnpkes nlmi — Linn. 

This scale insect is very prevalent in old neglected orchards and 
is very often mistaken for San Jose scale. Records show that 100 
different host plants are attacked by this insect. When it gets 
established on young trees it frequently kills them in a few years. 

Egg : The ^gs are oval and white in color. They can readily 
be found during the winter months under the old scale covering 
of the female. From -l-O to 100 eggs may be found under a single 
scale. 

Lakva: The young larvte are tiny yellow mite-like creatures 
which crawl about freely from about one to four days before 
settling down. The development from the newly hatched larva to 
the adult scale is verj' similar to that of the San Jose scale. 

Adui/t : The scale of the adult female is from 1/16 to 1/8 inch 
in length and its color varies from light brown to blackish. The 
shape is somewhat similar to tbe oyster shell — a oharaeteristic from 
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which the insect gets its common name. The insect becomes full 
grown in about eight to ten weeks after hatching. The female then 
lays eggs and dies. 

It is usually considered that there is but one brood in Indiana, 
but in long seasons there is perhaps an incomplete second genera- 
tion. The adult male resembles very closely the male of the San 
Jose scale. 

Hosts: Deciduous fruit trees, poplar, maple, willow, lilac, etc. 

Hibernation : This insect passes the winter in the egg stage 
from which the larvffi emerge in early spring. 

Remedies : Lime-sulphur solution applied the same as for San 
Jose scale is partially effective, although the eggs are not all billed 
by it. England uses 3% caustic soda wash to kill the insects, and 
Prof. R. A. Cooley of Montana has found cotton seed oil and fish oil 
emulsion (one gallon oil, and one-half pound of soap to 10 gallons 
water) inite efFective, either as winter spray or when eggs hatch. 
The process of preparing this oil emulsion is the same as that of 
making kerosene emulsion. 

Red- Humped Caterpillar. 
Sckizura concinna — Smith and Abbott. 

This species is very similar in habits and in injury produced to 
the yellow-neeked caterpillar. Considerable damage has been done 
by this pest in neglected nurseries. 

Egg : The ee^s are laid on the underside of the leaves in masses 
similar to those of the yellow-necked caterpillar. The period of 
egg laying is from the last of June until the first of September. 

Larva: The lar\'a is marked with bright red on the head and 
also on the prominent hump on the fourth segment. It is from 
this characteristic that the insect geU its common name. The body 
is striped with yellowish -white and dark brown or black lines, with 
two rows of black spines down the back. It remains in the larval 
condition five to six weeks. 

Pup.i : It is in this stage of development that the red-humped 
caterpillar differs decidedly from the yellow-necked caterpillar. 
The pwpa forms a silken cocoon attached to rubbish or bits of 
earth, which gives it protection. The appearance of the pupa it- 
self, however, is very similar to that of the yellow-necked cater- 
pillar. 
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Adult: The adult luotli lias a wiiig expanse ol" 1| iiiclies. Tim 
wings are dark brown, bordered with Rrayish, having a dark dot 
near the middle, and several dark longitudinal streaks along the 
margin. The hind wings are uniformly brownish. 

Hibernation: Same as following. 

Hosts: Nearly the same as following. 

Kemedigs: Same as following. 

Yf I, LOW- Neck ED Cateki'illar. 
Dalana mmistra—Dru. 

The yellow-necked caterpillar, unlike the tent caterpillar and 
webworm, does not build a nest. It, however, feeds in colonies 
and often defoliates large limbs and in some instances occurs in 
numbers to be quite serious. 

Egg : The eggs are laid in June and July in masses on the 
leaves, near the ends of the branches. A single mass contains from 
75 to 100 white eggs. 

Labva: The lana! form is the one most commonly known to 
the farmer and is distinguished by the orange-yellow spots just 
back of the head. It is about 2 inches in length, with a deep black 
head. The body is light colored, with long white hairs and is 
marked with a black stripe down the middle of the back. On each 
side of this black stripe are, running parallel with it, three black 
stripes alternating with four yellow ones. While feeding, the larvtt 
have a peculiar jerking from side to side. This characteristic is 
supposed to have developed to frighten away parasitic hymenop- 
tera. The larval stage lasts from five to sis weeks. 

PuPA: The pupte are not contained in cocoons, and pass this 
stage of development from 2 to 4 inches below the surface of the 
soil. They are about one and one-half inches long and brown in 
color. 

Adult : The adult moth is reddish brown in color with a 
lighter shade on the thorax and head. The wing expanse is about 
2 inches and the front wings are marked with three or four trans- 
verse thin stripes. The margin is black. The hind wings are of a 
uniform pale yellow with no markings. 

Hibernation: Winter is pas.sed in the pupal stage in the 
ground. 

Hosts: Yellow-necked caterpillars feed upon a great number 
of trees besides apple, and seem to show a particular liking for the 
pear, cherry, quince, plum, hickory, oak, etc. 
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Remedies: Bum tlie masses of caterpillars with a corncob or 
bunch of rags saturated with kerosene or cut out and bum branches 
containing the colonies. Where they can be reached from tlie 
ground it is practical to crush the caterpillars by hand, Arsenicals 
on thfir food supply will effectively control these insects. 

CuRCULio Twig Gibdlee. 
Ithy cents iwveboracensis — Forst. 
The range of this insect extends from Canada to Texas and has 
been reported from various sections of this State. In the event of 
increased numbers it will become of considerable economic impor- 
tance. Tt has been observed by the late C. V. Riley and B. "W. 
Douglass doing dama^rc to trees by gnawing off the tender twigs. 



THE CUKCULIU TWIG-GIEDLER AT WORK. iSeoMid Annufll Keport.) 

Adult: The adult beetle is usually about f inch long, but is 
sometimes smaller. The general color is of a brownish or ashy 
gray with three or four rather obscure alternating black and white 
spots. These markings, however, are often variable. The beak is 
comparatively short, being about one-half longer than the head. 

REMEriER : The most practical remedy of controlling this insect 
when it occurs in moderate numbers, as it does in this State, is by 
band picking. 
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Snowt Tbee-Ceicket. 
Oecantkus niveus — DeG. 

The mon()tonoit8 cry of the tree-cricket on a summer's evening 
is well known to every one. This insect has been accused of eating 
nmall round holes in apples, but this is still a matter of eonjeeture. 
The principal damage caused by it is produced by making punc- 
tures in the limbe during the egg laying process. 

Egg : The eggs of the snowy tree cricket are deposited in the 
youDET twigs of fruit trees and especially in raspberry canes. Shade 
trees are not injured very much, but they are not immune from 
ils attacks. The punctures are arranged in longitudinal rows one 
to three inches long. The egg is cylindrical and oblong and slightly 
curved. Injury from egg punctures is often very serious. 

Ntmph : The young tree-cricket resembles very much the 
adult, except in size and the length of its wings. It feeds on 
plant lice and chews the foliage of plants slightly. This stage lasts 
from two to three months, making only one brood a season. The 
benefit accomplished by the nymphs feeding on the plant-lice is 
estimated to be enough to olfset the injury done b\' the punctures 
made in egg laying. 

AduIjT : The adult is about I inch in length, and of a delicate 
greenish- white color. The male has rounded wing covers obliquely 
ribbed. ThcFe ribs are the organs by which the characteristic 
sound is made, and therefore it is produced only by the males. The 
wing covers of the female are narrower than those of the male and 
adhere closely to the body. 

Hosts: The eggs are laid in young twigs of fruit trees, cane 
fruits, woody weeds, willows, soft maple and nearly all kinds of 
ti-ees. 

Remedies: Cut out and burn the eggs wherever any punctures 
are found. Unless the damage done by the punctures is very 
noticeable, there is no cause for alarm. 

Apple Citkcuijo. 

Anthttvomus quodrigibhus — Say. 

The apple curculio is often mistaken for the plum curculio, and 
in a sense its description may be placed along with the latter. On 
account of its economic importance, however, it is placed near the 
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bottom of the list of iDSects injurious to apple. It is distinguished 
from the plum cuxxjulio by its color, size of abdomen, l^igfth of 
snout, the humps on the wing covers and also the shape of the 
punctures. 

Egg : The e^s are laid in the fruit for a period of forty-five 
to sixty days after the blossoms drop. The usual number laid by 
a single adult is 65. They hatch in about five to six days after 
being laid. 

Larva: The larvie are small and white — about the size of the 
plum curculio, but more curved and hump-backed, being almost 
semicircular. Under ordinary conditions they remain in the larval 
state about twenty days. 

Pupa; In this stage they resemble very closely thp plum cur- 
culio. The most distinguished characteristic is the length of the 
snout, which is longer. 

Adult : The adult apple curculio is about the same size as the 
plun" curculio. Its color is of a reddish brown, and the abdomen is 
more robust than that of thfi plum curculio. The wing covers have 
four very prominent humps on them — those near the head being 
larger than on the plum curenlio. The snout is as long as the r^t 
of the body and projects straight out instead of down as in the 
plum curculio. The egg cavity is not surrounded by a crescent- 
shaped cut as is the case in the former species. 

HiBEENATioN: The adult curculios enter into this state daring 
the latter part of August. 

Hosts: Apple, plum, quince, pear, haw, wild crab and wild 
cherry, I | 

Remedies : Since the beetles show a preference to the wild crab 
and haws, it would be advisable to destroy such trees. They breed 
in great numbers in the fruit of these trees and migrate from them 
to nearby orchards. The remedies recommended for the control 
of the plum curculio applies to this insect. 

Apple Bucculatrix. 

Bncculatnx pomifoliell a — Clemens. 

This insect is not as a rule destructive in Indiana, but some- 
times considerable damage is done by its mining in the leaves and 
also by its eating on the surface. It is readily distinguished by the 
characteristic cocoons. 
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Egg : The eggs are very minute, of a whitish color and laid on 
the leaves in the spring. 

Lakva: The young larvte begin their destructive work by min- 
ing the interior of the leaves, but as they increase in size they be- 
gin eating on the surface. "When full grown they are from f to 
i inch long with a dark yellowish-green color, tingri! with red on . 
the anterior segments. The segments immediately behind the head 
are covered with short black hairs. 

Pupa: It is in this form that this insect takes on a very 
characteristic appearance. The cocoons resemble very closely a 
grain of oats. They are about ^ inch long and of a dirty white 
color. Close examination will reveal ribs running lengthwise. In 
the process of making their cocoons the caterpillars are gregarious 
in habits and they may be found in clusters on smaller twigs. 

The puptK are small and brown in color. 

Adui.t: The adult is a small moth with a wing expanse of 
about i inch. They are so small that one would scarcely notice 
them flying around. The wings are heavily fringed and the fore- 
wings are of a whitish to gray color tinted more or leas with yel- 
low. Two large brown spots are noticeable ;iear the middle. 

Hibernation : The buccuiatrix hibernate as pupte and emerge 
in the spring. 

Remedies: In case of severe infestations it is advisable to 
prune out and bum twigs containing great numbers of cocoons. 
The San Jose scale treatment during the winter with lime-sulphur 
solution is verj"^ effective in penetrating the papery cover of the 
cocoons and aids very materially in controlling this jest. 

Pistol Case-Beabeb 
Coleophora maUvorella — Riley. 

AND 

Cigar Case-Bearer 
Coleophora fietvherella — Femald. 
These two insects are described together on account of their 
striking similarity in habits and development. They are very in- 
testing little insects and in some respects resemble the bagworms. 
They, however, are very much smaller than the bagworm — ^being 
only about | inch in length. The larvte do damage by eating on 
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the surface and boring iDfco the buds. Tliey may be carried from 
one part of the country to another on nursery stock. 

The following remarks on the life history applies to both 
species. 

Egq: The eggs are very small in size, scarcely visible to the 
naked eye. They are highly sculptured and cylindrical in shape; 
of a pale sulphur-yellow color and laid loosely and singly on the 
under side of the leaf among the downy hairs. They are from 
1/100 inch to 1/85 inch iu length. The incubation period is from 
one to fourteen days. 

Larva ; The larvae of the Cigar and Pistol Case-bearers derive 
their names from the shape of the nest they carry about. The 
Cigar Case-bearer is about J inch long. The caterpillar has a 
dark orange color with a black head. The case which is brown in 
color is made from the leaves. The caterpillar of the Pistol Case- 
bearer resembles the bark of the tree. The case resembles in shape 
an old style pistol and is made from excrement and silk. The 
well developed caterpillar attacks leaves, fruit and flower buds. 

Pupa : The pupa case is attached so the head end extends out 
beyond the coeoon. The pupa is brown in both species and about 
1/3 inch in length. Pupal period lasts from ten to twelve days. 

Adult : The adult forms of both species are small grayish 
moths with a wing expanse of about J inch. The wings are narrow 
and pointed and fringed with long hairs. 

Hibernation : The caterpillars hibernate about the middle of 
September in the larval condition, and produce damage in the early 
spring by boring into the buds. 

Remedies : Whenever gither of these species become numerous 
enough to demand attention an application of arsenicals upon their 
feeding places will be effective. 

Apple Maooot. 

RhagoUtis pomonella — Walsh. 

This insect has not as yet been reported in Indiana, but on ac- 
count of its destructive work in the East, and also the probability 
of its occurrence in this State at any time, a brief description will 
be given. The insect is also called the "railroad worm" on ac- 
count of the habits of the larvie tunnelling through the fruit. It 
has been found in Ohio, and through its own efForts the spread 
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haa been slow. It is possible, however, for it to be carried over 
long distances in the larval stage in shipments of apples. 

Egq: The eggs are very fine — about 3/100 inch long. They 
are spindle-shaped and of a light yellow color. The female pro- 
duces punctures somewhat like the curculio and lays the eggs be- 
neath the skin of the fruit. The punctures, however, are not quite 
so noticeable and usually appear 8S small black specks with small 
depressions. 

Larva : The larvae are about i inch in length, conical in shape, 
yellowish- white tinged with green in color and are footless. The 
lower portion of the head has a number of curved black hooks. 
These are used in rasping into the pulp of the fruit. 

Pupa: The pupte are small, cylindrical, yellowish-brown and 
about 3/16 inch long. This is the hibernating form. 

Adult : The adult fly has two wings and is somewhat smaller 
than the house fly. General color is black with dirty yellow legs 
and head. The eyes are of a greenish color. The abdomen of the 
male — which is smaller than the female — is marked with three 
white bands and that of the female is marked with four bands. 
Both males and females have four black bands across the wings. 

Hosts: Haw, apples, grapes, late cherries and plums. 



IS) Adult fly. (b) Larva, (c) BrealhiDg procesB of larva, (d) Fupariutn. (e) Apple 
sbomoE injury. (Allw QuaiDtance, U. S. Dept. ol Agr.) 

Remedies: The most successful remedies that have been prac- 
ticed in the East are: First, gathering the fallen fruit; and, sec- 
ond, cultivating the orchard in early summer to destroy the pupte 
which have passed the winter in the ground. The effectiveness of 
arsenieals is questionable. 



,y Google 



90 Fifth Annual Report 

Pear Insects. 

The preceding list of insects injurious to apples applies almost 
universally to the pear and quince. In the discussion, therefore, 
of the insects alTecting the pear there will be no repetition of those 
that have already been discussed in the list of apple insects. The 
following list, however, contains those forms which are more 
strictly of erouomie importance on the pear. 

Pear Slug. 
Caliroa cerasi — Linn. 

Pear slugs are veiy common throughout the country and dur- 
ing the past season have done a great deal of damage, not only 
to the pear but also to the cherry and plum. The brown, slimy- 
looking larva; eat the surface of the leaves, causing them to turn 
brown, die and drop prematurely. The temi slug is a misleading 
one, since this is a true insect and the larva of one of the saw-flies. 

EgG: Quite contrary to the rule the eggs are laid within the 
tissue of the leaf instead of upon it. The adult saw-fly punctures 
the leaf from the underside and deposits its egg near the upper 
surface. The eggs are minute in size, being only about 1/32 of an 
inch long and are nearly transparent. The yoimg larvie hatch out 
from seven to eighteen days after the eggs have been deposited. 

Larva : The most commonly known stage of this pest is the 
full grown larva. When fully matured it is from J to f inch 
in length with a shiny appearance resembling that of the slug. 
The general color of the larva is dark olive green but the head 
is dark brown or almost black. The front segments of the body 
are swollen giving the larva a rather blunt appearance from the 
anterior end. There are 30 pairs of legs, 3 pairs of true legs on 
the thorax and 7 pairs of prolegs on the abdomen. The larval 
period lasts from two to four weeks and during the last instar of 
this period it turns a light yeUowish-bro\vn color with a light 
colored head and loses it shiny appearance. 

Pupat The fully developed "slug" enters the ground for sev- 
eral inches and builds a waterproof case and in this transforms to 
the pupa. In the pupa stage the legs are noticeable, the eyes, an- 
tenna and wing pads of the adult may also be seen. The body in 
the pupa stage is of a pale yellow sulphur color and about f of an 
inch long. The eyes in this stage are of a reddish-brown. 
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Adult: The adult is a typical shiny, black saw-fly about 1/5 
of an inch long, having four wings with a clouded band across the 
middle of each one. "When the insect is at rest its wings are folded 




The adult of the pear slug. (Arwr R. L, WebatM, 
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across the bauk. The strong ovipositor at the end of the abdomen 
haB saw-like teeth and it is used in producing the cut in which 
the eggs are laid. In the latitude of Indiana two generations are 
produced annually. 

Hosts: Pear slugs may be found on any plants belonging to 
the rosaceous family but their injurious work is done particularly 
on the pear, cherry and plum. 

Hibernation: In the ground in the pupal stage. 

Remedies: An application of arsenicals would always be ef- 
fective but it so happens that the pear slug is often doing a great 
deal of damage at the time the fruit is ripe or nearly so azid con- 
sequently the use of the arsenical poison is irapo^ble. As a sub- 
stitute for an arsenical poison when the fruit is ripe, hellebore or 
air-slacted lime should be dusted on. "Whale oil soap — 2J pounds 
to 10 gallons of water — is also effective. 

Pbae Leaf Blister-Mite. 
Eriophyes pyn. — Pgst. 

The pear leaf blister-mite has for many years been known as a 
rather serious pest to pear, but within comparatively recent years 
it seems to have turned its attention to the apple foliage and has be- 
come a serious pest on apple in some of the States. In Indiana, 
however, it has not become an apple pest. It is not a true insect 
but a mite and is related to the spiders and ticks. The well known 
red spider that is doing so much damage on the shade trees in the 
city of Indianapolis is a type of mite. The reddish colored blisters 
that sometimes approach black in color and are confluent in ap- 
pearance, often covering the entire surface of the leaf, are charac- 
teristic of the work of this insect. 

Egq: The eggs are exceedingly minute and microscopic in 
size. They are laid within the blisters in the spring, one single 
blister containing between 7 and 14 eggs. The incubation period is 
from seven to ten days. 

Adult: This tiny little mite — microscopic in size — is only 
from 1/200 to 1/100 of an inch long and is more or less spindle 
shaped. It has two legs and a few bristles on the abdomen, which 
is composed of from 50 to 75 segments. 
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Hibernation : The adults pass the winter in hud scales aud in 
thespring they migrate to the young leaves and produce the charac- 
teristic blisters. These blisters are gaJl-like, corky and reddish to 
black in color, confluent and often spreading over the entire surface 



THE PEAR IJJAF BI.ISTER-MITE. 
Highly magnified, (Afur Psrrott, N, Y. Eip. Sla.) 

of the leaf. The older blisters will be noticed by perforations or 
tiny openings through which the mites get out from the blistered 
areas. When they work injurj' on the fruit this becomes very 
much gnarled or knotted in appearance. 

Remedies: Lime-sulphur, the same as for San Jose scale, is 
very effective. 
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Pe.*k Pstlla. 
Psylla pyricola — Foerst. 

The psylla is a much dreaded insect and works great destruction 
where it is found. It is causing serious injury in the States of 
Illinois and Michigan and if it is not already established here, 
there is no doubt about its appearing in our State before very 
long. Its injury is caused by its sap-sucking habit similar to 
that of the San Jose scale. The insects secrete honey-dew like the 
aphids and this causes a sooty fungus to grow on the surface of 
the leaves and young shoots. 

Egg: The eggs are orange in color and about 1/18 of an inch 
long. They are pyriform in shape tapering to a fine thread and 
the large end is attached to the bark of the tree. The eggs hatch 
from fourteen to twenty-one days after they are laid. 

Nymph : The newly hatched polite are about 1/16 of an inch 
long and oval in shape. The body is marked with yellowish to red- 
dish colored marks which are sometimes black, depending upon the 
age. In the later stages of development wing pads are noticeable. 




Showing 



Adult: In general appearance the adult resembles an aphid 
or plant lonse but on close observation it resembles a tiny harvest 
fly or "locust" on account of the shape of the body and texture 
of the wings. The color of the summer form of the adult psylla 
is crimson marked with brownish black. It attains a size of about 
i of an inch in length and has coppery colored eyes. The winter 
form is very dark. There are four or five broods per season. 
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Hibernation : The dark winter form hibernates beneath the 
bark of the hdst plant and emerfres in early spring with the swelling 
of the buds. 

Host ; Fear. 

Remedies : A winter application of lime and sulphur the same 
strength as is recommended for San Jose scale is very effective. 
Those wishing to spray for this pest during the summer months 
may obtain considerable success by the use of whale oil soap — 2^ 
pounds to .10 gallons of water — or by using a 10 per cent, solution 
of kerosene emulsion. Apply the summer sprays with a coarse 
nozzle. 

Pear Thrips. 

Eulhrips pyri — Daniel. 
The pear thrips were described in California in 1904, where 
they were observed doing a great deal of damage. Since that 
time they have been a very serious pest to all deciduous fruits, espe- 
cially pear, apple, cherry and plum. Recently it has made its ap- 




pearance ill New York State, where it has done a great amount of 
damage to the fruits mentioned above by blighting the stems bear- 
ing the blossom eljisters and by feeding on the fruit buds, flowers 
and leaf bnds. ^-^tiiough this pest has not been reported from any 
section of our State, yet it seems appropriate that a short de- 
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seription of it should be given in order that fruit growers may be 
informed, since there is a possibility of its gaining a foothold in 
Indiana. 

Egg: The tiny kidney-shaped eggs which are microscopic in 
size are laid in the tissues of the blossom, leaf and stem of the de- 
ciduous fruit trees. The sweet cherry seems to be (|uite a favorite 
plant on which to lay its eggs. 

L^RVA: The larval form is very much like that of the adult 
except in size and color and is without wings. They are small, 
soft-bodied, white insects not over l/20th of au inch long when 
full grovm. The mouth parts are similar to those of the adult 
and the larvrc therefore do a great deal of damase. 



Adult : This is perhaps the most destructive stage of this 
pest. The adult thrip is about l/20th of an inch long with a dark 
brown to almost bla.ck color. The insect has four highly fringed 
and delicate wings. The mouth parts, as in the case of the true 
bugs, are primarily for sucking. The sucking apparatus is made 
up of a broad, conical shaped structure projecting down from 
the under side of the head. The points of the mouth parts are 
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quite sharp and of a homy nature adapted for piercing soft, veg- 
etative tissues. The adult feeds on the tender flowers and leaf 
structures, causing severe damage to them. 

Hosts: Deciduous fruits are all subject to the attack of this 
pest. The pear, especially the Kiefer and Seckel varieties, are 
most susceptible. Apricots, apples, peaches, plums, sweet and 
sour cherries are all included in the thrip's list of food plants. 

Hibernation: The adult tbrip hibernates in the ground, from 
which it emerges from the middle to the latter part of April. 

Remedies: Nicotine sprays have produced very good results 
in controlling this pest, but the best results have been obtained by 
a combination of the nicotine sprays with either the kerosene emul- 
sion or soap solution. 

Plum and Cherry Insects. 

Plxjm Curculio— (See Apple Insects). 
Fruit-Tree Baek-Beetle. 
Scolytus rugiilosus — Ratz, 

Fruit trees infested badly with the fruit-tree bark-beetle have 
the appearance of having been struck by a charge of birdshot. On 
plum, cherry and peach— if the tree is not nearly at the point of 
death— glim exudes ; hut on pear and apple this is not the case. 
If one will observ-e one of these small openings made by the bark- 
beetle he will see a small black beetle crawling in and out through 
the opening. This is the adult form of the insect producing the 
injury. It is almost a universal rule that trees weakened from 
some other cause are the ones that are attacked by this pest. 

Egg: The eg^s are rather minute in size and are laid in gal- 
leries excavated by the female between the bark and the sap wood. 

Larva: The small larvte are distinctively curved and of a 
whitish color, about 3/16 of an inch long. These tunnel out small 
sized galleries from the main ones produced by the female. The 
larvae mature in about twenty-one days. There are three broods 
in the central western states. 

Pup* : The pupte are white to brownish in color according to 
age. They are small, only about ^ of nn inch long and show legs, 
antennfe and wing pads of the adult. 
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Adult : The adult is a small beetle about ^ of an inch in 
length of uniform black color. Close examination shows that the 
tips of the wing covers and parts of the legs are of a reddish tinge. 

Hosts : Plum, cherrs', peach, pear and occasionally apple. 

Remedies: Cnt out and hum all dead and diseased wood, as it 
is the diseas<:d parts of the tree through which the insect is most 
likely to gain entrance. Oood cultivation and fertilizing to produce 
strong healthy trees is the best preventive measure. Goesard of 
Ohio reports good results from whitewashing with salt and a little 
cement added to the whitewash to mate it stick to the tree. 

Plum Gouoer, 
Goccotonis scutellaris — Lee. 

The plum gouger is often mistaken for the plum cureulio but it 
is distinguished from the latter by the absence of the bumps on the 
back. Its injury produces gnarled and worthless fruit like that 
produced by the plum eurculio. 

EcG: The eggs are deposited just beneath the surface of the 
plum while the pit is still soft. They are small, whitish to yellow- 
ish in color and hatch about one week after oviposition. 

Larva: The common name of this insect is derived from the 
habits of the larva eating into the pit and feeding on the meat of 
the seed. The larva resembles very much that of the cureulio in 
size and form but it is of a chalky white rather than of a shiny 
white and does not have the reddish tinge as does the larva of the 
plum eurculio. 

Pupa : The pupa stage, unlike that of the plum eurculio, is 
pa.ssed in the pit of the fruit. 

Am 'LT ; Before the larva goes into the pupa stage it cuts a hole 
through which the adult beetle escapes. The adult beetle is from 
3'16 to i of aa inch in length and has a snout about J inch long. 
It is of a dull gray color, finely marked with black-brown ; the head 
and thorax spotted with dark lemon yellow. 

Hibernation: Practically the same as the plum cureulio. 

Hosts : Native plum, wild and cultivated. 

BEMEfiES: The jarring method, as prescribed in the control 
of the plum eurculio, has been used eiteetively and there is no 
doubt about the arsenical poisons such as are used for plum eur- 
culio also being eiTeetive. 
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S<;vt;ri! in flotation** 'yf the plum If-af miner will cau-se defolia- 
ti<*nii of till! tri;<« and the early dropping i>f the fruit. It works 
SiHiKf.'tn till; uppijr and lower epidermis of the leaf somewhat like 
that of the apple m'm'-.r. The writer is not familiar with its oc- 
i-iirrt-nee in Indiana wiffieiently.to be a seriou-s pest, 

K'iC; The eircs, A'hieh are oval in shape and about 1/75 of an 
ineli in lentrth, are laid on the under side of the leaf. On account 
of their minute size and also their transparency they are very diffi- 
(;iilt to find. The incubation period in about two weeks. 

liAUVA: The wmmonly recognized form of this pest is the 
larval ciinilition, together with the damage done. It is a tme leaf 



miner, workitig entirely between the surfaces of the leaves. When 
it in full frrown it is of a pale green color — almost white. The head 
in liffht brown and the body is semi-transparent, showing the dark 
folored alimentary canal extending lengthwise through the body 
liko a stripe. The longth of a full grown larva is about 1/6 of an 
inch. The shape of the mine is irregular, oval and started from 
the undor aido of the leaf. As many as a dozen mines may occur 
in a single leaf. 

Poi'A : When the larvte reach full development they drop to 
the ground, where they make their way into a crack in the soil, 
where they make a brownish, flat eoeoon. The pupa is very small, 
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not more than 1/12 of an incli long, the under side of which is 
yellowish brown; the upper side of a greenish color. An orange 
tuft is quite noticeable on the head through the pupa's skin. 

Adult : Kearfott in his original description of the adult form 
tf the plum leaf miner describes it as follows: "Head with tuft 
is orange, thorax bronzy black, abdomen light gray, legs yellow 
white, fore wings bronzy black, with white stripe on outer third. 
Hind wings and fringe light, gray." 

Hibernation: The plum leaf-miner pas.ses the winter in the 
ground in the pupa stage. 

Hosts : Plum and prune, and may attack apple. 

Remedies: This insect is hard to control but the best results 
may be obtained by cultivating the ground in order to destroy the 
larva- before they have pupated and also the pupa; in the cocoons. 
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Cherry Scale. 
Aspidiotus forbesi — Johnson. 
This scale is a native one and is quite common on sour cherries 
throughout the State. It is very often mistaken for San Jose scale 
but may be distinguished from the latter by its larger size and 
its more or less chestnut brown color. Its life resembles very mueli 
that of the Ran Jose, to which it is closely related. The remedies 
recommended for San Jose scale are applicable to this pest wherever 
it becomes serious enough to warrant treatment. 

CTHiREy Fruit -Ply. 

Rhagoletis cingvlata — Loew. 

The cherry fruit-fly is a close relative to the apple maggot, and 

wherever it occurs it works serious damage to the fruit. Although 

this oflice has not been notified of its appearance in any place 




ine procesaes oi pupa All enlarged. (AlMrChittn 

within the State, yet it is very probable that it is to some extent 
establislied here, as it is known to occur in Michigan. On account 
of the close resemblance of its work to that of the plum curculio 
the damage may easily be attributed to the latter. The habits and 
life of this pest are very much like those of the apple maggot, 
which is described in the insects affecting the apple. The larva 
cannot be distinguished from the apple maggot, and it therefore 
becomes necessary that an adult be reared before an infestation of 
cherry fruit-fly can he diagnosed. The adult, however, is smaller 
than that of the apple ma^ot, having a wing expanse of about i 
inch. The color of the body, which is about 1/6 of an inch long. 
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is almost black. The head and l^s are light brown and the thorax 
is marked with a longitudinal yellow band. The abdomen is ringed 
with whitish or pale brownish bands. The wings are crossed with 
four dusky hands. 

Grape Insects. 

The insects affecting the grape were pretty thoroughly discussed 
in the third annual report of this department, but on account of 
the supply of these reports having been exhausted for more than 
a year, the following discussion of insects injurious to grape seems 
advisable. 

Grape-Berry Moth. 

Polychrosis viteava — Clemens. 
This is perhaps the most widely distributed and also the most 
serious grape insect pest in the State. The little dark colored 
worms found on the grapes are the larva? of this species. They 
bore into the green fruit, causing purplish spots to appear resem- 
bling very much those caused by black rot. Splendid opportunity 
is offered by the injury caused by the grape-berry moth for a 
secondary fungous infestation. 



Egg: The eggs of the grape-berry moth are not hard to see 
although they are minute in size. They are flat or scale-like and 
appear like glistening white specks on the skin of the grape or on 
the stems close to the fruit. 

Larva : When the larvte are fully developed they are about 
§ inch long, with a dark olive green to a purplish color. The head 
is light brown and the thorax black. The body is sparingly covered 
with hairs which arise from rather indistinct dark spots. The legs 
are well developed. 
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The first generation of the lai-v;K pull tlie clusters of recently 
set fruit together and feed on them. The second generation wel) 
several large berries together. 

Pupa: A piece is partially cut out of the leaf by the larvfe; 
three sides are cut loose and the fourth side left intact; the co- 
coon is completed by folding the free sides over and fastening, 



making an inuloaure within which the larva build their silken 
cocoons. 

Pupa : The pupa is dark green or dirty brown and the insect 
remains in this condition from ten to fourteen days. 

Adult: The adult is a blackish-brown moth which has a wing 
expanse of about -l inch. It resemble the codling moth with the 
exception of the dark brown spots. 

Hibernation: The winter is passed in the larval stage in co- 
coons on the fallen leavi>s. There are probably three complete 
broods in this latitude. 

Hosts: Both wild and cultivated grapes, blackberry, roses, 
iron weed, thistle, sumac, magnolia leaves, etc. 

Eemedies: Raking up and burning or plowing under the fal- 
len leaves in the fall will help materially in controlling tliis insect, 
and spraying witli arsenate of lead, 3 pounds to 50 gallons, will 



,y Google 



Tn-IHANA Sl-ATK ENTOMOi.i.fifST- 105 

successfully eoutrol the berry motli. 'i'his spraying should begiu 
just previous to the opening of the blossoms in the spring and 
should he followed by a second application after the fruit has set. 
A third spraying about the first of July with the same amount of 
poison' will be necessary for tlie complete eoutrol. In small home 
vineyards it is advisable to "bag" the grapes immediately after 
the fruit is set. This method, however, is impractical where large 
([uantities are grown, 

Kose-Chafer. 
Macrodactylus sub spinosus— Fab. 
This insect derives its eonunon name from its habits of feeding 
OD roses and other plants belonging to the same family. It at- 
tacks grapes about blooming time and eats the blossoms and newly 
set fruit, often causing very serious injury. 





THE ROSE-CHAFER. 






iTi<esl«<] wi\ 


(b) LarvB. (oanddl Mouib parts. 


(c) r^v. 


i. Dept. A 



Egg: The eggs are laid singly in the soil about 4 to 6 inches 
below the surface ; they are deposited about the middle of June — 
each female laying from 12 to 18 eggs which hatch in two or three 
weeks from the time they are laid. 

Laeva: The larvffi resemble very much the common white 
grub, except that they are smaller, being only about f inch long. 
They spend the remainder of the summer after hatching in the 
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ground feeding on the roots of grafis. At the approach of winter 
they bore down beneath the frost line, and do not pupate until 
towards spring. 

Pupa : The whitish pupie are from J to J inch in length and 
are found in spring near the surface of the soil in a more or less 
oval or elliptical cell built by the larvte. They remain in this stage 
from two to four weeks, depending upon the temperature. 

Adi'!-t ; The fully developed rose-chafer is the form most com- 
monly met with, except possibly the larval form. The adult beetle 
is of a light cheatnut brown color and is from 1/3 to J inch in 
length. The legs, as you will note from the cut, are long, awkward, 
elumsy and spiny. 

Hibernation: As indicated above, the winter is passed in the 
Ifl.rval condition below the frost line in the soil. 

Ho.'-TS: The rose-ehafer is a very general feeder, and besides 
its injury to the grape, it feeds on the flowers of the apple, plum, 
cherry, peach, vefjetables. grasses and grain. 

Remedies: The fniit may be protected from injury of these 
insects by bagging the fruit immediately after it has set. By liand 
picking one may materially reduce their number, but this method 
is {generally considered too tedious. Jarring them into a eanvas- 
covered frame which slopes to a container will get great numbers 
of them when they are numerous and a very strong solution of 
arsenate of lead may be necessary to effectively control this insect. 
Prom 5 to 10 pounds to 50 gallons of water will be necessary for 
good results. 

Gk^pe Root-Wokm. 
Fidia viticida — ^Walsh. 

The injury produced by the adults of this insect on the leaves 
is quite characteristic, as they chew the surface of the leaves in 
chain-like patches. On account of the habit of the larvie eating 
on both the larger and smaller roots, it is called the grape root- 
worm. It becomes a very serious pest in light sandy soil and has 
become quite a problem in the grape growing districts throughout 
the range of its distribution, which includes practically every grape- 
growing section of the country. 

Ego: The eggs are deposited beneath the loose bark on the 
ohi canes in masses of two to three dozen. The single egg, which 
is about 1/25 inch long, is oblong and elliptical with slightly tsper- 
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ing ends. The color is whitish or yellowish, depending upon the 
age. They are deposited the latter part of June and hatch from 
nine to twelve days later. 




Laeva : In this stage of the insect it is rather heavily covered 
with spines and is from 1/16 to ^ inch long, depending upon its age, 
ajid resembling a small grub worm. It is of a whitish color with 
brown head and are entirely root feeders. The larval stage la?ts 
eight months. 

Pupa : The insect remains in this condition from fourteen to 
eighteen days. The pupa, which is from i to 1/3 inch in length, 
is whitish in color tinged with pink and, as in the ease of the larvf . 
has numerous spines. 

Adult : The adult beetle is brown in color and well covered 
with grayish hairs. The body is robust with long l^s and is about 
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i inch in l<?nf,'tli. It is in tliis NtaEo only that the injury is pro- 
duced on the leaves. 

Hibernation: In the larval state below the frost line in the 
soil. 

Remudies: The adults may be killed by thoroughly spraying 
with nrsenfttc of lead, 4 pounds to 50 prallons, about the time they 
appear. 

Since the larva; come close to the surface to pupate and as the 
pupiG usually die if the cell in which they pupate is broken, thorough 
cultivation sometimes will be found effective. Also by throwing 
well tilled soil up close to the vines will prevent many of the young 
larvip from worltins their way througli to the roots. 

Orapevine Flea-15eett.e. 

/fnlHca diahibea — III. 

This inscH't is called ii. flea-beetle because the hind legs have 

thick and well developed thighs, which enables the adult to jump 

for a considerable di.stance when it is disturbed. This species is 
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quite common in Indiana and it does considerable damage both in 
the adult stage by eating into the buds in the spring and in the 
birval stage by riddling the leaves as the season advances. 

Egg: The eggs are laid in a regular group around the buds 
before the leaves expand. They are about 3/100 inch in length, 
oval in shape, and of a buff yellow color. The incubation period 
is from two and one-half to three weeks. 



Larva: The full grown larva is oi a dark brown color dotted 
with rows of blaebish tubercles, each of which bears a single hair. 
Its length is about 1/3 inch. The head, prothorax, legs and the 
last segment of the body are black. The larval period lasts from 
three to four weeks, during which time the grubs feed upon the 
upper surface of the leaves. 

PupA: The larvse form a small cavity very close to the surface 
of the ground by squirming about and in this the pupal stage is 
passed. 

The pupa is reddish-yellow with red brown eyes. On the dorsal 
side of each segment may be seen a row of short dark colored hairs. 
The time required to pass through this stage is only one week. 

Adult: The adult beetle, which is only about 1/5 inch in 
length, is stalky and of a steel blue to greenish color. The thighs 
of all the l^s are thickened to some extent, but those of the hind 
legs are best developed. 



,y Google 



Fifth Annual Report 




Hibernation : The adult beetle hibernates in any sort of a pro- 
tecting crevice close to or in the vineyard. 

Hosts: Both wild and cultivated grapes, but is sometimes 
found feeding upon plum, apple, pear, quince, blue beech, and elm. 

Remedies: Spray with arsenate of lead at the strength of 
about 8 pounds to 50 gallons, as soon as the slightest injury is 
shown on the buds. In small vineyards, hand collecting every 
morning will be effective. 

Gbape Leap-Hopper. 
Typklocyba comes — Say. 

This insect is very common throughout the State. As a rule 
its injuries have not been serious enough to attract much atten- 
tion. As the leaf-hoppers belong to a division o£ true bugs, they 
have sucking mouth parts. Each feeding puncture makes a tiny 
white spot, due to the injury to the cells of the leaf and where the 
injury is serious, the leaf has a variegated appearance. Turning 
yellow and premature dropping of the leaves is the result of con- 
tinued and increasing injury. 

Ego: The eggs are sometimes laid singly, but more usually in 
groups of from 6 to 9, just beneath the surface of the leaf. They 
are less than 1/32 inch in length and are transparent, except just 
previous to hatching, when the eyes of the embryonic nymphs may 
be seen as dark specks. The eggs are deposited in the latter part of 
May and the young nymphs hatch from ten to fourteen days later. 
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Nymph anti Aruit: The nymphs range in length from 1/32 
to i inch, depending upon the instar. There are five molts or in- 
stars, before the adult stage is reached and with each molt the 
wing pads become more conspicuous. While in this stage the insects 
are of a light yellow-gxeen color. The adult, which is about i inch 
in length, is bright yellow and has red markings on the wings. The 
hibernating individuals, however, have more of a reddish cast, 
(twing to a change from yellow to reddish-orange. 



Hibernation : The winter is passed in the adult stage beneath 
the leaves and rubbish in or about the vineyard. 

Remedies; Results may be obtained by cleaning up fallen 
leaves and refuse in the vicinity of the vineyard, thereby reducii^ 
the number of hibernating adults. Large numbers of adults may 
be caught on a framework covered over with a canvas which con- 
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tapDH a cuatiuK of tanglefoot or some other sticky substance. One 
pentoD may carry this alongside the vines and another person 
itliake them, causing the leaf-hoppers to jump upon the sticky 
canvBfi. Thp young may lie combated very successfully by spray- 
ing with whale oil soap solution, 5 pounds to 50 gallons, or by 
Npraying with a rather strong nicotine solution. This work must 
lie (lone thoroughly and a nozzle adapted for throwing the spray 
material on the under side of the leaves is essential. 

(iRAPE SCAI,E. 

Axpidiotus nvae — Comst. 

'I'his scale is found very commonly throughout the State, espe- 
cially in neglected vineyards. It is usually found on the trunks or 
arms of the vine beneath the loose bark. It has often been mistaken 
for the San Jose scale, from which it is distinguished by the color 
of the scale coveringB and also by its size. The coverings are dirty 
gray ranging to yellowish brown. They are quite flat and circular 
with bright yellow apices while at the center they are slightly 
larger than San Jose scale, but are very similar to the latter in 
development. From 35 to 50 young are born alive during May and 
June. The stages of development are practically the same as those 
of the San Jose scale, except that there is but one brood a year and 
the hibernating females are almost full grown. 

Remedibs : Same as for San Jose scale. 

OBiPB Leaf-Folder. 
Desmia funeralis — Hiibn, 

This pest has been rather serious in some localities in the State 
and it is not uncommon to find young vines on which every leaf 
is aRected. The injury, which consists of eating the tissues and 
)-olling the leaves to form a protecting case for the larva when it 
ia feeding, is verj- characteristic. 

EoQ: The eggs are small and are placed in irregular groups 
on the vine. 

Larva : The larva, which attains a length of about 1 inch, is 
niarkeil with several brown spots on the first two thoracic eeg- 
ments. The head and first segment behind the head are brown. 
bat the fcenerm) eolor ia greenish white. When diaturbed it be- 
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•-t/ififn '-seemingly active. The larval period lasts from three to 
four wefckH. 

pLFA: Thfc leaves that have been carled ap by the larva fur- 
ubib a ease in which the yellowish brown pupa may be f'^nnd. 




THE WORK OF THE GRAPE LEAF-FOLDER. ITbird AddiuI Report. 



Adui/t: The adult moth is very pretty, with a wing expanse 
of about 1 inch. Both pairs of wings are black, but the front pair 
bears two white spots. The hind pair may have one or two spots. 
depending upon the sex of the moth. The body in both sexes is 
marked with two white bands. 

Hibernation: The winter is passed in the pupal stage within 
the folded leaves. In Indiana there are two broods per year. 

Remedies: Raking up and burning the fallen leaves in the 
fall or spraying with arsenicals to kill the young larvae before the 
leaves are folded will effectively control this pest. 



Grape Root-Borer, 
Memytkrus polistiformis — ^Harris. 
This insect has been reported as doing considerable damage in 
Kentucky, and an account of it was also published in the third 
annual report of this office. We have not as yet heard of its occur- 
rence in Indiana. There is little question, howevear, about its soon 
becoming established in the southern end of the State and as the 
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supply of third reports containing an account of it is out we will 
include here an account given by Prof. F. E. Brooks, in Bulletin 
110, of the West Virginia Experiment Station : 

"The mature insect is a handsome moth, the sexes of which 
differ considerably in size. The males vary from g of an inch to 
5 of an inch in length, and from 1 inch to If of an inch in expanse. 
The females are lai^er, measuring about J of an inch in length and 
1^ inches in expanse. 

"The general color of both sexes is a dark, lustrous brown. The 
fore wings are brown and the hind wings transparent, bordered and 
ribbed with brown. The abdomen is circled at the posterior mar- 
gins of the second and fourth segments with bands composed ol' 
orange and yellow scales intermingled, the lemon-colored scales pre- 
dominating in the front band and the orange in the other. There 
are also spots of similar colored scales on the thorax at the base 
of the wings. As the moths grow old and worn with flight these 
■ markings are likely to disappear to some extent. The legs are 
I'eddish-brown and the antennae of the males brown, marked with 
metallic colors, and those of the female metallic purple and bronze. 
The antennae of the males are delicately pectinate or fringed. The 
female has a little orange-colored tuft on each side of the tail and 
the male has two tufts on each side, the middle pair being longer 
than the other. 

"Egg: The egg is oval in outline, slightly flattened at the 
sides with one face evenly convex and the other marked by a deep 
longitudinal furrow or groove. 

"Larva: It is in this stage alone that the insect is capable of 
doing any injury. When first hatched the larvae are very small, 
being only about 1/25 of an inch in length. They are whitish in 
color with brown heads, and are sparsely covered with stiff hairs. 
When full grown some specimens attain a length of If inches. As 
soon as the young borer is out of the egg which, as stated, is on 
the ground at the time of hatching, it begins to work its way down- 
ward through the soil, evidently trusting good fortune to guide it 
lo a grape root. The borer, after finding the root, first eats its 
way through the outer bark and then begins to excavate an irregu- 
lar burrow, which at first is confined to the softer portions of the 
bark. At the beginning this burrow may encircle the root several 
times, but later, as the borer increases in size, it is made to run with 
the grain of the wood and may be extended either towards or from 
the base of the root. 
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;/( U-ny^ii, V'K'nh > ttiit:.\f^-*A vitward'T of graics of earth and ei- 
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with tb« ripf/^- or Jif^d end bentath the sarfate. When aboat to 
ttmerge th« moth works half the length of it£ pnpa ease oat of the 
effjHto and tli<;n escapes from the case through a dit in the back. 
T^ diw^arded eotie is left with one end adhering in the cocoon and 
tb« other projecting aJwve the ground, " 

flRApB Cane-Borer. 
Amphicerus hicaudatvs — Say. 

Th(! writer rlocs not know of the occurrence of this insect in 
thfi HtnUi and Klatchley, in his Coleoptera of Indiana, does not 
report it mi l»eing found in Indiana. Casey, however, says that it 
In found here ; but in any event, it is one of the common pests of the 
i(rii\>ii. In Home restricted localities, moreover, it may become very 
Nitrioufl. A (k-flcription of the adult and its work is herewith given. 

Al>'ii,T! The adult beetle is brown in color and about i inch 
long and moro or loss cylindrical in shape. The male is dis- 
HnffuiMhed by rather long protuberances near the end of the wing 
covorH. Tlio wiiift covers are marked with coarse irregular punc- 
tiircK. 

Injukv: Ah the cciinmon name indicates, the injury caused by 
thin hisnct is hy boring into the canes, usually at the axil of the 
«ll(K)t. It in probable that the adult digs these burrows for food, 
lint their work scorns to he prompted more or less by a malicious 
in«1ination, 

Grapecane Gai.l-Makeb. 

Ampelogyptcr sesostris — Lee. 

Altluuijrb this fonu has btvu reported as injurious in our neigh- 
tioHnR State, Ohio, hy I'roffssor F. M. Webster, we have not as 
yt>t had it brought to our attention in this State. There, however, 
18 no doubt about its existence here and there is a probability of 
ita WomiuR serious. Tlit' injury results from the e^-lajing punc- 
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tures in the canes which cause galls to form about 1 inch long and 
almost twice the diameter of the cane. The galls are deeply 
scarred on one side. 

Egg: The female burrows out a pit in the eane with her snout 
in which she deposits a very small, whitish or yellowish colored e^. 
The location of the e^-laying injury is at the joints of the canes 
out beyond the outermost fruits. 




THE GltAPECANE GALL-MAKER. 

U) Adult, top view. |b) Saaie.side vien. (c) Larva, side view, (ilj Pupa. (e| SectioD pt 

vine showint talL (After P.M. Web3t«i,OhioEip. Sts.). {f) Section of cane ahon'- 

ing wound made in dEpoaitiog elEH. (Afler Brooits, W. Vs. Eip, Sla.) 

Labva ; The larva; are yellowish colored footless grubs and a 
little less than ^ inch long and are slightly curved. The larval 
period lasts from eight to ten weeks. 

Pupa : The pupa resembles very much that of the same stage 
in the plum curt-ulio with the exception of not having a spine. 
This stage is passed within the burrow in the cane. 

Adult : The fully developed beetle is ^ inch long and of a 
reddish-brown color. The back is slightly curved and is finely 
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jieni;ileH with longitudiRal grooves. The yrapecane gall-maker is 
line of the snout l»eetl<is and may be distiagnished from the cur- 
pulio by the ahseorje of the tubercles which are so prominent on 
the latter. 

Hibernation: The winter is passed in the adult stage in lo- 
eations similar to those of the plum eurculio. 

Remedies : Cat out and bum the galls that ean be Connd dur- 
ing the latter part of July, The application of arsoiicals for the 
other fiommon grape pests will nndoubtedly prevent this insect 
from doing any damage. 

The Achemon Sphinx, 

Fholus achemon — Dm. 

This is the mf>st common species of the larger caterpillars and 
moths found working en the grape in Indiana. It has frequently 
been sent to the ofllee for identification although in no case has 
it bc'-n found in numbers sufticient to be regarded as a serious 
pest. 






THE LARVA OP THE ACHEMON SPHINX. (Third Ammal Report.) 

EoG: The eggs are usually laid singly on the foliage and are 
of a more or less round or ovoid shape, and are approximately 
1/16 inch long. 

Larva : The young larvre are light green and as they grow 
later turn to a reddish-brown color. The reddish-brown horn which 
is 80 coQspicuouB in the early part of the larval periods disappears 
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with the later molts and in place of the horn a shiny, almost black, 
"eye-speck" appears. When full grown the caterpillars are about 
3 inch long with six greenish or creamy white spots on each side of 
the body from the second to the seventh segment. 

PupA: The pupse are large and of a dark brown color. They 
are distinguished by having a sharp spine on the last abdominal 
segment. Their place of pupation is several inches below the sur- 
face of the soil. 

Adult : The adult moth is of a general grayish color with a 
more or less brownish cast; mottled with light brown, and marked 
with darker brown spots. The hind or under wings are pink and 
the body has a decided reddish tinge. Each pair of wings is 
marked with a large triangular brown spot at their base. 

Remedies: Hand picking is practical in small vineyards, but 
where larger areas are to be treated, an application of arsenicals 
at the time the young larvw appear is recommended. 

Insects Iqjuring Strawberries. 

Strawberry Root Louse. 

Aphis forbesi — "Weed. 

(See Aphids.) 

Strawberry Leap-Roller. 

Ancylis comptana — Frohl. 

This pest is a native of Europe, but like the Brown-Tail Moth 

is not very injurious there. In this country it frequently becomes 

a serious problem to strawberry growers and local outbreaks have 

been very common in the northern part of the State in recent years. 

Like the grape leaf-folder, the larva of this insect has the habit 

of folding or rolling up the leaves. This affords protection for 

the larva while feeding on the loaf tissues and in consequence of the 

injury the leaves turn brown and die. 

EoQ : The eggs are quite minute and are of such a light greea 
color it is difficult to see them. They are oVoid in shape and flat- 
tened on the side where they are attached to the leaf. They are 
deposited in the early spring and hatch about one week later. 

Larva: It is in this stage that the insect is moat commonly 
known to the sirawberry grower. When full grown it is about 
i inch long with a bright brown colored head. The first segment 
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l^irfiind tti': Ji'^d IK nL^i i^rowii, 'Ih^ ^f^neral e-jiur. hMwever. is deep 
jp-'^-n, \\')ii-n <Jit>tur)fr<l tin** insi^:ts W-ome very atlive, &s do the 
trrajw iHstf-nAlttn. The nf;wly hatched larvae have a very inter- 
e«tin(f irwtinirtive haliit of eating into Ihe mid-rib of the leaf, ap- 
parently to w<:ak'rn it. Tliis makes the folding nf the l*-af cora- 
parativ(-ly easy. Tin- lanaf stafie lasts atM.iit one monlli. 




THE WORK OF THE STRAWBEIIRY 



I'Di'A: The pupal period is spent within the folded leaf. It 
is of a light brown color and about i inch long. 

AnuLT: The late J. B. Smith of New Jersey Experiment Sta- 
tion has described tlie adult as follows: "The adult moth is small, 
menaurin^ with exptindod wings about 2/5 of an inch. In general 
color it is somewhat reddish-brown, the fore wings streaked and 
spotted wiUi black and white as shown in the illustration. When 
the win^s are folded the dark area at the base forms a somewhat 
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conspicuous deeper brown patch in the middle of the bacli. The 
hind wings are of a soft, dark smolty-gray, and both wings have 
long fringes. The insects fly readily during the middle of the day, 
Jind run rapidly on the leaves, diving to the under side or into a 
fold so quickly that it requires close watching to follow their move- 
ments. From the fact that newly set fields are often infested, it is 
probable that they fly for some distance to seek their food plant," 

The second brood is found on blackberry and raspberry stock 
as well as strawberries. 

Hibernation : The pupte of the second brood pass the winter 
in the folded leaves. 

Remedies : If treatment is neglected until after the leaves are 
folded, nothing can be done in holding this pest in check. Since 
the occurrence of the young larvte depends lai^ely upon the season 
it is important that the grower keep close watch for the first ap- 
pearance of the young and apply arsenate of lead, 3 pounds to 50 
gallons, aa soon as he notices them. The number of adults can be 
greatly reduced by mowing the infested patches after the fruit is 
taken off. This, combined with the spraying with arsenicals, will 
readily control this insect. 

Strawberry Saw-Fly. 
Monostegia ignota — Norton. 

The larva of this insect resembles that of the currant saw-fly 
and is sometimes a rather serious pest ; but being a leaf feeder it is 
readily controlled. 

Ego: The eggs are pure white in color, tapering at each end 
and are about 1/20 to 1/25 inch long. They are deposited singly 
on the under side of the leaf just beneath the epidermis. 

Larva ; The full developed larva is between i and 3/5 inch 
long and of a beautiful deep green color. The head is decidedly 
brown and the body, which is much wrinkled, is marked with one 
dorsal and two lateral obscure blackish stripes. The larval period 
lasts from fourteen to sixteen days. 

PlTPA; The larva works down into the ground about 1 inch 
below the surface and there builds a thin silk lined earthen cell, 
in which it pupates. The pupa is about i inch long. 

Adult: The adult is a typical saw-fly of black color with 
four well veined wings. The length is about i inch and the abdo- 
men is marked on either side with cream colored spots. 
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Hibernation; The larva euters the ground in early June and 
remains there nntil the following spring when pupation takes 
place. 

Remedies : The larv^ are readily killed by the use of an ar- 
senical, for the application of which see Strawberry Leaf-Koller. 

Strawberry Crown-Borer. 
Tyloderma fragrarim — Riley. 

This insect is best known by its larva, which is a small white 
grub working in the crown of the plant, girdling it so completely 
that the center may be readily pulled out. Affected plants are 
usually much stunted in growth or entirely dead. This pest has 
done considerable damage in the strawberry ffelds in the vicinity 
of Borden, Indiana. 

Egg: The eggs of this pest have not as yet been observed by 
entomologists. Careful search in the infested fields have not re- 
vealed them. 

Larva: This is a typical curculio larva, legless and not more 
than i inch long, rather wrinkled and to some extent curved. The 
general color is white with the head light brown. 

Pupa : This stage resembles very closely that of the plum cur- 
culio and is found in the feeding burrows of the larvse. 




Adult : The adult is a curculio beetle somewhat larger than 
the grapecane gall-maker with a dark brown head and a still 
darker thorax. Each wing cover is marked with three more or 
less well defined black spots on the edge. 

Hibernation: The adult beetle hibernates in the ground. 

Remedies: On account of the inability of this pest to fly — its 
wings being useless — it is rather readily controlled by plowing out 
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and burning the plants from the infested fields. Therefore using 
uninfested plants and locating the patch as far as possible from 
the old patch will keep this insect from getting a foothold. 

Strawberry Rootwobms. 

The rootworms are the larva; of three of the very common 
Chrysomnielid beetles in this State. These larvEe are readily dis- 
tinguished from those of the crown-borer by the fact that they are 



much thicker, more curled, and have three pairs of legs on the 
thorax. Dr. S. A. Forbes, State Entomologist of Illinois, has well 
worked out the life history of these pests and we are inserting the 
following from his thirteenth annual report, "The larva of 
Colaspis appears early in the season, and does its mischief chiefly 
in the months of April and May, the beetles beginning to emerge 
in June, That the egf^s are laid in the preceding year is highly 
probable, in which case the species hibernates in the egg. Typo- 
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phurus, on tlie other baud, certainly pasies the winter as an adult, 
doubtless laying its eggs in spring, and making its principal at- 
tacks upon the plants in June and July, the beetles emerging in 
the latter part of July and early in August. Graphops hibernates 
in the larval condition, pupating in the spring, and emerges in May 
and June. The ^gs are probably laid in July, and the larvie make 
their attack upon the plant in August and September. , ," 

The following is a description of the insects in the order of 
their economic importance. 

Typopkorus canellus — Fab. 

This insect is only ^ inch long, oblong and oval in shape. It 
is so variable in color that seven colored varieties are known. The 
colors range from wholly black to reddish and yellowish, with and 
without spots on the wing covers — the number of spots varying 
from one to three on each cover, 

Colaspis bru-nnea — Fab. 

This species is slightly larger than the preceding one, but about 
the same general shape. The legs are of a paler color and the 
general color of the insect is yellowish, tinged with brown to red- 
dish. It is readily confused with some of the color types of the 
above species. 

Graphops pubescens — Mels. 

This beetle is oblong and more slender and cylindrical than the 
preceding. It is a little less than ^ inch long and of a bronze color 
and is sparsely covered with pubescence. 

Remedies: The adults of all three insects are leaf feeders and 
may be controlled by spraying with 3 pounds of arsenate of lead 
to 50 gallons of water. Badly infested fields should be handled the 
same as those infested with crown-borers. 



Insects Injuring Currants and Gooseberries. 

Imported Currant-Woem or Saw-Fly. 
Pteronus ribesii — Scop. 
This is one of the most common well known insects of the cur- 
rant and gooseberry and perhaps the most destructive. It begins 
its work early in the spring by skeletonizing the leaves of the cur- 
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rante and gooseberries. There seems to be no variety that shows 
in any degree a resistance to this pest. It was introduced in America 
in the middle of the 19th century and now is known in practically 
all locations east of the Rocky Mountains, where its hosts are 
grown. 

Egg: The eggs are laid in rows on the ribs of the leaves. They 
are small and whitish and hatch from four to ten days after ovi- 
position. 




Larva: The larvte are whitish-green to grass-green in color, 
depending on the molt. The head is black and the body is covered 
with black spots during the early instars. The full grown larvae 
obtain a length of about | inch. 

PuPA: The brownish cocoon made of rather tough silk may 
bp found in the ground or among dead leaves beneath the bushes. 
This contains the pupa, which is almost | inch long. 

Adult; Like the strawberry saw-fly, the imported currant- 
worm is a typical saw-fly about 1/3 inch long. 

Remedies: See Native Currant-Worm. 
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I'tiis is aiiotht^r Eur<j[>ean pest that has fi.'iind Amerioa more ti* 
it* ]ikin^ than it* native home. The insect attat-ks Kith swose- 
UiTTi'ti ajid currants and by tunneliiiz thri'ii^h tJie canes kills 
th«ii. In the prominent ffooseU-rrj- and currant isections of the 
eouDto' 't has proved itself to be a verj- serious pest. 

E'K, : The cegs. which are laid in late spring in the axils of 
the leavi*. are f^mall, isriherical in shape and of a bro«-nish color. 

Lakva ; Upon faatchiDg the youn^ lar\a b<ires into the cane to 
the pitli, in which it works. When full developfed it is about i 
inch in length and of a pale yellow color with a brown head. 

Pupa : The larva before it passes into the pupa stage cuts a 
hole for the em«r<feDce of the adult and 611s it with borinvn and 
th«i pujjates. The pupa is shiny. yeUowish brown and is about | 
inch long. Empty pupa eases are often found partially estendinj 
through the opening through which the atiult moth emerges. 

Ai>r'i,T : The adult is a typical clear-winged nioth much like the 
adult of tile peach-tree borer, except in size. The moth is of a 
Klriped black color with four bright yellowish bands — one around 
the neck and the other three on the abdomen. The tip of the abdo- 
men is tufted with long hairs and the wings are striped with black. 

Hemeojes: The affected canes are distinguished by the with- 
ered yellowish appearance of the folige. These should he cut out 
and burned as soon as they are discovered. 

Native Ci;bi(.int-Wobm. 
Oj/mnonychus appendiculal iix^Hartig. 
This f<»rm is not so injuriou-s as the European, but its distribu- 
tion in very wide. It ia often found associated with the imported 
currant- wo nil. The habits are quite the same as the preceding, 
but the larva may be distinguished by its uniform dull greenish 
idiie color with a black to partly green head. The larva of this 
itiscdt is about 1/3 smaller than the preceding — a characteristic 
by which it may be readily distinguished. The cocoon — unlike 
the preceding — is fastened to the stems of the leave? and bushes. 
The adult saw-fly is black with a yellow head and straw yellow 
legs. It is somewhat smaller than its European relative, but may 
be cxmtrolled by the same measures as are recommended for the 
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European species. There are two broods of the native currant 
worm, as is the case with its European relative. 

Remedies : When the larvfe appear the most practical method 
of control is spraying mth arst^icals. If, however, remedial 
measures must be taken after the fruit has set, it is advisable to 
use hellebore, as there would be danger of arsenate of lead adhering 
to the fruit. 

Currant Pruit-Fly. 

Epochra catiadensis — Loew. 
This pest is a member of the same family as the apple ma^ot 
and the cherry fruit-fly. It has recently been reported from the 
northern part of the State by Mr. Morrison, a deputy of this de- 
partment. Id Maine, Colorado and Montana it is almost impossible 
tc grow either currants or gooseberries free from the maggots of 
this insect. In Montana the entire crop is often lost because of 
its ravages. The injury is caused by the larva boring. int« the skin 
of the fruit and feeding on and around the seeds, causing a pre- 
mature ripaning and dropping of the berries. 
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Egg: The eggs are laid singly, just beneath the skin of the 
berries. A single female deposits from 150 to 200 transparent 
or whitish colored eggs that are scarcely 1/25 inch long. The eggs 
hatch from ftve to seven days after being deposited. 
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Larva; This stage resembles very much that of the corre- 
sponding stage of the apple maggot. When full grown the larva 
is more or less glossy, creamy white and about ^ inch long. The 
duration of this stage is three weeks. 

Pupa : The larva when full grown drops to the ground where 
pupation takes pla«e. The pupte are very much like those of the 
apple maggot. 

Adul/t : The adult fly is yellowish-brown in color with wings 
handed like those of the cherry fruit-fly. The abdomen is long 
and tapering making the adult insect about 5/16 inch long. 

Hibernation : The winter is passed iu the pupal state an inch 
or so beneath the surface of the soil. 

Remedies: Chickens are fond of the maggots of the currant 
fruit-fly and therefore by allowing poultry to run among the 
bushes good results may be obtained. Fallen fruit should be picked 
up and burned every few days. The same methods that have been 
suggested for the control of the apple maggot and cheiry fruit- 
fly should apply also to this insect on account of its striking simi- 
larity in habits to them. 
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MISCELLANEOUS FIELD CROP AND GARDEN 
PESTS. 

Tarnished Plant-Bug. 

Lygus pratensis — Linn. 

This insect is perhaps the most common of the true bugs (with 
sucking mouth parts). 

Collections of insects made from widely separated points in 
the State always show a lai^e number of these insects among them. 



On account of its being inconspicuous and small, it has had littlu 
blame placed upon it for the great amount of damage it has done, 
but since its life history has been more closely investigated it has 
been found to be an exceedingly serious pest. The well known 
trouble of atop-back of the peach — formerly accredited to a mite — 
has been shown by Dr. E. A. Back and W. J. Price to he the worl; 
of this insect. Professor E. B, Taylor has shown that much of 
the "dimpling" of apples is caused by egg punctures of this pest 
and not always by eurculios as is usually supposed. The common 
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"buttoning" of strawberries is attributed to the feeding of this 
insect. It is a very general feeder and attacks all sorts of garden 
crops, flowering plants, young trees, shrubs and is very commonly 
found on the ragweed. 

Eoo: The eggs are very small, being only about 1/32 of an 
inch long and of more or less elliptical shape and tapering at the 
smaller end. The eggs have been discovered in the apple but have 
never been observed on any other one of the nnmerous host plants. 

Nymph : The cs-mphs are from 1/20 to 3/16 of an inch long, 
depending on the instw. The color is yellowidi tc olive green and 
iifter the secimd molt they have five blackish spots, four on the 
thorax and one on the middle of the back. It requires four weeks 
for the newly hatched, tarnished plant-bugs to reach the adult 
stage. 

Adui/t: The fully grown plant bugs an* about i inch long 
and are exceedingly variable both in color and markings. The 
color is dull yellowish-brown to almost black and variously streaked 
or spotted. The thorax is striped with black. 

Hibernation: The adult hibernates beneath rubbish, trash, 
boards, etc. 

Remedies: Clean cultural methods is perhaps the best pre- 
ventative measure and will result in a materiallv decreased number 
of this insect. Cut and bum the weeds about the place and clean 
np all boards and rubbish. When the inseets are found doing 
damage on the plants, spray with 10 per cent, solution of kerosene 
emulsion. 

White Grubs. 
Lacknost ema — spp , 

The common white grubs or grubworms are very common in 
lawns or grass lands and may be seen in great numbers in fur- 
rows of newly broken sod. These are the larvte of the May beetles 
or June bugs. They feed on the roots of com, strawberries and all 
sorts of garden crops. The larvs of the different species are practi- 
cally indistinguishable and since it is the larval form that is most 
conmionly known by the casual observer, the whole group will be 
considered in connection with this discussion. 

Eofl: The e!?gs are pure shiny white, ovoid in shape, about 
1/10 inch long. The eggs are laid in the latter part of spring in a 
ball of earth below the surface of the soil and hatch about fourteen 
days after ovipositjon. 
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Labta: These are too well known to justify anything more 
than the briefest sort of a description. The head is large and the 
body is milky-white. The brown abdomen is thicker at the posterior 
end than at the head end. The posterior end of the abdomen is 
often very dark to almost black in color. The len^ of time that 
this insect remains in the larval stage is either two or three years. 
When unearthed by a plow or in any other way they are found 
curled up in an almost semi-circular manner. 

Pupa : In this stage of development they are found in earthen 
shells about 4 inches beneath the surface of the soil. They are 
very delicate, whitish in color, and about 1 inch long. 
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THE LARVA AND ADULT OF THE WHITE OROB, (Seoond AnnuU Report.) 

Adult; The color of the adults range from a blackish to a 
light yellowish-brown, depending on the age and also the species. 
They are commonly found flying around the electric street lights 
in cities or towns. The adults have a great number of host plants 
and do their feeding at night on .the foliage of shade trees, fruit 
trees, grape vines, etc. 

Kemedies : If hogs or poultry are allowed to run upon newly 
plowed sod land they will greatly reduce the numbers of Uiis in- 
sect. Crows and blackbirds also pick up a great many of the larvte. 
Deep plowing and harrowing will break the pupal shell in which 
the tender adults spend the third winter thus greatly reducing 
the niunbers. Such crops as strawberries^ where a great injury is 
caused by the grubs feeding on the roots of the plant, should not 
follow a grass crop. Instead, the grass crop should be followed 
by some other crop before strawberries. Garden vegetables in gen- 
eral flhonld be planted. 
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WlBBWOBMS. 

Family Elateridce. 

These are the larvas of the little brown click beetles, so otUed 
because of their habit of flipping up in the air if laid on their 
backs. During the past season we have had numerous reports of 
wireworm injury to potatoes and peony roots. Often these 
"worms" bore into seed corn or wheat after it is planted, killing 
it and making reseeding necessary. The life history is like that of 
the white grubs, but as yet has not been thoroughly worked out. 

Gog : The eggs are laid in old sod land. 

Larva : The wireworms are usually about an inch long and 
when full grown are very slender. They are rather hard, glistening, 
light brown creatures and to the casual obsMTor look very much 
alike; yet by the scientific men they are readily distinguished by 
tiie shape of the last caudal segment of the abdomen. The insect 
remains in the larval stage from two and one half to four and one- 
half years. 

PuPA: The yellowish colored elongated pupie are found in 
earthen cells, very much like the preceding forms, during the sum- 
mer between the second and fourth years of the insect's life. 
Emergence from the pupal condition takes place in about one 
month, but the adult does not come out from the soil until the 
following spring. 

Adult: These are called click beetles because the habit 
(which has been mentioned before) is the result of a peculiar 
joining of the thorax to the abdomen and by a spine on the thorax 
which works with internal muscles to produce a sort of a spring. 
The color is from brown to black and is variously marked, depend- 
ing upon the species. The size also depends upon the particular 
sp(«ies. 

Remedies : The remedies for this pest are pracUcally the same 
as those for white grubs. Perhaps no other measure is so efficient 
a& late summer or early fall plowing. 

The Cutworms. 

Family NoctuidcB. 

The cutworms are the larvse of a family of dark colored and 

variously marked ranths. They are therefore true caterpillars. 

Because of the fact that so many people mistake the work of the 
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whit* grubs and the wireworms for that of the cutworms, it is 
often very hard to recommend a treatment unless specimens be 
sent to the ofBce for identification before a recommendation is 
made. The main purpose of giving a brief life history of the va- 
rious pestit is to enable the farmer to determine at least the family 
to which the insects causing him trouble belong. The injury 
caused by cutworms is noticed most especially on young com, 
wheat, cabbage, tomatoes, beans, peas and garden crops in general. 
They are very ravenous feeders and usually do their destructive 
work under the cover of night and bide during the day at the base 
of the plant on which they feed. On cabbage, corn, etc, they have 
a habit of eating oflf the stems, just at the surface of the ground, 
causing a wilting and drying up of the plant. 



Eflo : The eggs are laid from the middle to the latter part of 
the summer in patches on the leaves and stems of grasses or weeds 
or any other available vegetation. The individual eggs are fan- 
tastically sculptured. 

Labva: The young caterpillars hatch in early fall and feed 
on the roots of plants on which the eggs were laid. The larrffi 
are typical caterpillars with sixteen lei,'s (three pairs of true legs 
on the thoras just behind the head and five pairs of prologs on the 



,y Google 



134 PlPTH Anwual Rkpos* 

abdomen). This bother with the color will distinguiah them 
from' the wirewonus and the white grabs. The body ia thick and 
cylindrical with a more or less greasy appearance. It is of a dark 
green, dingy brown or gray color, variably marked, spotted or 
striped. The full grown larva is from 1 to 2 inches long with a 
dark brown head. The duration of this sta^e ia about six months. 

Pupa : The pupa, which is about 1 inch long, is usually of a 
bright yellowish or reddish-brown color, depending on its age. 
It may be found in earthen cells from 3 to 6 inches below the soil. 
It remains in the pupal condition for about one month. 

Adult : The adult raoths are night flyers and feed on nectar. 
The front wings are variable in color — either a dark dull brown, 
yellowish-brown, reddish-brown, or gray — marked with dark or 
light spots or bands, depending upon the species. The hind wings 
are of a uniform lighter color with the edges often slightly darker 
than the remainder of the wing. 

Hibernation ; The half grown larvse pass the winter in cells 
below the frost line in the soil. 

Remedies : Late fall or early spring plowing is quite effective 
if poultry is allowed to follow along behind the plow and pick up 
the larvffi. Clean cultural methods and early plowing under of 
the weeds to prevent the raoths from laying ^gs on them is im- 
portant. Poison bran-mash has been found effective in destroying 
this pest. It should be applied in infested fields in late afternoon 
several days before the plants are set. When seeds are used instead 
of transplants, the puison mash should be applied at seeding time. 
Market gardeners and florists protect their newly set plants, such 
as cabbage, tomatoes, asters, etc., with tin or paper cylinders sunk 
into the soil around the stems of the plants. A good type of tin 
cylinder for this purpose may be made by taking the bottom off of 
an ordinary tomato can, and where only a small number of plants 
are to be protected this method is perhaps the most practical. 

Tomato Sphinx. 
Phiegethonfius sexta — Jobaunsen. 
The distribution of this insect is very great and on account of its 
being such a large larva and having a more or less terrifying ap- 
pearance, numerous requests come to this office for remedies. This 
insect is very closely related to the tobacco worm and the life 
history and control of both is practically identical. The tomato 
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sphinx is commonly found feeding on tomatoes, potatoes and other 
members of the Solonaceie family, and tobacco. 

EoQ : The eggs are laid singly on the under side of the leaves, 
from which the larvre hatch in from four to six days. They are 
about 1/25 of an inch in diameter, pale green in color and spher- 
cial in shape. 

Larva : The tomato sphinx in this stage of development is deep 
green in color with seven white simple oblique stripes on each side 
of the body. The length is from three to four inches and like all 
typical sphinx caterpillars, the larva has a prominent reddish 
spine or horn near the posterior end of the abdomen. Although 
it is commonly supposed that the caterpillar stings with this horn 
or spine, it is absolutely harmless and may be handled witii im- 
punity. The duration of this stage is about three weeks. 

Pupa : The pupa is deep brown in color and about two inches 
long. It is found in an oval cell from four to six inches below the 
surface of the soil. It remains in this condition about three weeks 
before the adult moth emerges. The pupse of this group of moths 
are characterized by having a peculiarly handle-shaped process at 
the head end. This structure is often referred to as a jug handle. 

Adult : The front wings of the adult moth are brownish-gray, 
marked with black. The hind wings are marked with three more 
or less distinct white bands. The abdomen has six large, bright, 
orange-yellow spots on each side. The wing expanse is nearly four 
inches, but the length of the body is only about half that much. 

Remedies : It has been dem<aistrated by Prof. A. C. Morgan, 
of the Alabama Experiment Station, that the piipie die in the pupal 
cell when the latter is disturbed. Henee, plowing and thorough 
harrowing in late fall will destroy the hibernating pupse. Hand 
picking and spraying with arsenieals will be effective against the 
larvte. 

The Striped Cucumber-Beetle. 
Diabrotica vittata — Pab. 

This little beetle is perhaps the worst pest of squashes, melons 
and cucurbitateous plants throughout the State. Although it is 
very common, there are many people who do not know how to com- 
bat it. It is a voracious feeder and as it is particularly fond of 
the yoimg plants, it often kills out the entire patch, making re- 
planting necessary. 
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Eqg : The eggs, which are oval in shape, yellow in color and 
about 1/40 inch long, are laid aingly in the cracks in the soil. A 
single female deposits about one hundred eggs, which batch in 
about a week. 

Larva : The larvre are a little more than 1/5 inch long, some- 
what resembling small wireworms, only being white in color with 
head and last segment dark brown. The first s^ment behind the 
head is slightly lighter in color than the head itself. The young 
larvce bore into the roots of plants and the latter often wilt and die 
as a result of this work. This stage lasts about one month. 

Pupa : The pupa, which may be found in an earthen cell, is 
delicate and white. 




THE CUCUMBER-BEETLE. 



(s) Adult, <b) larva, ie 



U.S. Dept.ot A<r. 



Adult ; It is in this stage that the insect is most commonly 
known and in most cases the adults do the greatest amount of dam- 
age. The beetles are a little less than i inch long and about half 
as wide. They are of a lemon-yellow color with three black stripes 
on the back and with a black head. 

Hibernation: Any available shelter on or near the feeding 
ground furnishes a place for the adults to pass the winter. 

Remedies : Covering the hills over with a dome-shaped screen, 
or any sort of a mosquito netting is very practical for small areas 
(and may also be used to advantage in lai^ areas) and will pre- 
vent the adults from getting in their injurious work while the plants 
are small and tender. Planting such crops as beans or squash earlier 
than the regular crop is planted serves very well as a trap crop, 
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This used in ooanection with beeping the regular crop dusted with 
some substance such as air-slacked lime, tobacco dust or pyrethrum, 
will result in a very effective control of this pest. Perhaps the 
best remedy is to fipray the plants with arsenate of lead, about three 
pounds to fifty gallons. This must be done thoroughly, as the 
beetles will feed on the areas of the leaves that are not reached in 
case thorough work has not been done. 

Squash-Buq. 

Anasa tristis — DeG. 

The blaek squash-bug or stink bug, as it is coiimionly called, is 

too well known to Indiana growers of cucurbits to need much of an 

introduction. This form causes injury to squash, cucumbers and 




THE ADULT OF the SQUASH-BUG. Ealaiged abogt a[i times. (Oripnal. 



melons in three ways ; First, by sucking the juices of the plant ; 
second, by injecting into the plant saliva which poisons the cells 
and causes the wilting and drying up ; and, third, by carrying the 
melon blight bacteria. This is one of the most injurious pests that 
attack cucurbits. 

Eoo : The eggs are comparatively large and being a pale yellow- 
brown to a dark brown color — depending on the age — and also 
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being laid in gronpa on the under aide of the leaves are readily 
found by a careful search. The groups eontain from a half dozen 
to a dozen and a half e^rs. The individual e^s are about one- 
sixteenth of an inch long and more or less oval in shape. The 
iricubation period ia about two weeks. 

Nymph : The newly hatched nymphs are very highly colored 
at first mth crimson and green — the crimson soon turning to black. 
The young bugs resemble the adult more or less in shape, but the 
^vings are lacking. The duration of this sta^e is from a month to 
six weeks, during which time there are five molts. The length of 
the nymph is from ^ to ^ inch. 

Adult : The full grown squash bug is about J inch long, with 
wings of a dirty blackish brown color. The under side of the ab- 
domen is tinged with yellow and the upper mde ia striped trans- 
versely with yellowish bands. When at rest the wings are folded 
across the back, leaving a triangular space between them. 

HiBEBfjA TioN : Adult squBsh-bugs pass the winter under dead 
vinea, rubbish, etc. 

Remedies : Very good results may be obtained by laying boards 
near the food plants of this insect and collecting the bugs from 
under them by hand early in the morning. "When cucumbers and 
melons are the main crop, planting a trap crop of squash is ree- 
ommaided. The nymphs may be killed by spraying with kerosene 
emulsion. This, however, is not effective against the adult. Pick- 
ing off and burning the egg masses will prevent a lat^e infestation 
of nymphs and raking up and burning the dead vines in the fall 
will prevent a large number of adults from successfully hibernating. 

Pickle Worm. 
Diaphania nitidalis— Cramer. 

This is a Southern pest that seems to have worked its way north- 
ward. In the vicinity of Corydon, Indiana, it has been particularly 
injurious to squashes and melons, especially by boring into the 
mature fruit, making it practically worthless. Some damage has 
been found as far north as Indianapolis and there is no doubt about 
the pest being well est-ablished in several regions of the State. 

EoG: The eggs are little larger than 1/32 of an inch long, 
elliptical in shape and of a very pale yellowish color. They are 
laid in groups of from three to eight on the younger shoots, buds 
or flowers ot tlie food plant. 
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Larva: The larvte are very typical lepidopteroue forms. In 
the younger stages (i. e., until about half grown) they are very 
pale yellow in color with brown heads and abdomens marted 
transversely with rows of black dots. "When full grown the 
larvte are pale yellowish-green or nearly white, with head and 



THE PICKLE WORM. 
Upper fiffiii« showa tfa 

prothoracic shield brown. The length of the full grown larva; i& 
about three-quarters of an inch. At first they feed in the proximity 
of the eggs, but later get a wandering habit and finding the fruit, 
bore into it. Their presence is told by the excrement that pushes 
out at the opening of the cavity. The duration of the larval stage 
is about fourteen days. , 
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Pupa: The fully developed larvae come out from within the 
fruit and pupate within a folded leaf. The pupa is about i inch in 
length, brown in color, with a somewhat lighter color on the ventral 
aide. The abdomen at the posterior end has short curved spines. 

Adult T The general color of the body and the wings of the 
adult is a yellowish-brown with a purplish tinge when brought into 
the light. The front wings are marked with irregular yellowish 
spots in the middle. The hind wings are about 2/3 yellow, bordered 
with a darker colored band. There is a prominent brush-like struc- 
ture at the tip of the abdomen which is not made up of hairs, but 
of modified scales. The wing expanse is about one and a fourth 
inches. 

Hibernation : The winter is passed in the pupal stage near 
the food plants. The pupsE are often found attached to weeds, etc., 
in melon fields. 

Remedies : Destroy all weeds, rubbish and any shelter that the 
larvse might find under which to pass the winter. Plant trap crops 
of squash and destroy flowers, steins, etc., containing the larvie. 
This will protect the main crop of the other cucurbits. 

Tomato Worm. 
See Corn Bar- Worm. ' 

BIelon Apdis. 
See Aphids. 

Hessian Fly, 
Mayetiola destructor — Say. 

Although this pest has been known since 1779, and although 
much literature has been published about its habits and control, we 
regularly find farmers of the State suflfering Losses through its 
depredation. The great loss suffered by the farmers is largely 
caused on account of their neglect in leamii^ the best methods of 
avoiding injury from this pest. For this reason, we are including 
a short account of the insect, together with control methods. 

Eqq: The small eggs, only about 1/16 inch long, are laid in 
irregular rows of from 3 to 6 and sometimes more on the upper 
surface of the leaves. Each female lays from 100 to 150 e^jfs in 
the course of her existence. The egga hatch in from three to five 
dayi. 
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Larva : At the beginning of the larval period they are of a 
reddish color, gradually changing to white. They are cylindrical 
in shape, and like the larvie of the typical flies, are without a true 
head and legs. The full grown larvte are about 3/16 inch long. 
They burrow beneath the sheath and cause slight enlargements, and 
the infested plants "stool" early and the central stems are lacking. 



THE HESSIAN FLY, 

(a) Adult, (b) "Flai Seed" Oate or Pupsrium. lo) Larva, (d) Head and breast bone ol same. 

(e)Fujiii. (I) Puparium. (gl InlesMd wheat atem ahoHiiiE emergence of pjpe and adulU. 

(ACler Mulatt, U. S. Dept. of Aft.) 

The maggots of the spring brood attack the laterals and so weaken 
them that the stems break, causing great difficulties in harvesting. 
The larval period lasts about one month. 

PuPA: The insect pupates within the east off larval skin and 
this stage is commonly known as the "flax seed" stage of the "fly." 
The summer brood emei^es from this stage in early fall and at* 
tacks early planted wheat. This stage is the one best known to the 
casual observer. 

Adult : The full developed fly is a small gnat about 1/10 inch 
long. It is of a dark color and not readily recognized because of 
the hosts of similar little flies that might be mistaken for it. 

Hibernation: The fall brood goes into the "flax seed" stage 
from which the adults emerge about the latter part of April or 
early in May. 



,y Google 



144 Fifth Annual Repoht 

Remedies : Late solving of grain is the best method of expiating 
injury of this pest. From Prof. F. M, "Webster's experiments in 
t-he U. S. Department of Agriculture, Bureau of Entomology, we 
believe that any time after the 25th of September will be safe in 
the northern part of the State and any time after October 10th in 
the southern half. The proper time, however, must be determined 
by the individual farmer from his knowledge of the amount of 



growth that can be produced in the fall after sowing. The wheat 
should be put in as late as possible— due allowance of course being 
given for the development of a strong root system to stand the 
winter conditions. 

Rotation of crops, plowing under all volunteer wheat plants, or 
planting a trap crop, are practical. Anything that will feeep the 
wheat growing vigorously is also of importance in overcoming 
injury. 
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Onion Thbips. 
Thrips tabaci — Lind. 

This pest, in eonneetion with the two onion maggots, has been 
doing eoasiderahle domage in the large onion fields in the northern 
part of Indiana. The injury is caused by the insects chewing off 
the skin of the leaves, causing them to dry out, turn white and die. 
The unusually moist season this year produced a rather unfavorable 
condition for thrips and consequently no great amount of damage 
was done by this pest. The previous summer {19H), however, was 
an ideal one for the development of thrips. 

Erg : The eg^ are too small to be seen by the naked eye, as 
they are less than 1/100 inch in length. They are bean shaped and 
deposited just beneath the surface of the leaf. 

Nymph : The color of the nymphs is from transparent to pale 
green, depending upon their age. They resemble the adults in 
form, except that wings are lacking. 



Adult : The adult thrips is about 1/25 inch long, of a dusky 
color, tinged with yellow. The wii^ are very deliea.te and lie 
down the back of the insect when it is at rest. They are fringed 
on all margins with bristle-like hairs. Mouth parts are like those 
of tiie pear thrips. 

Remedies : For control measures, see pear thrips. 
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Impokted Onion-Magqot. 
Pegomyia ceparum — Bouche. 

This pest, along with the barred-winged onion-maggot, has 
done a great deal of damage in the onion section in the northern 
part of the State. Dying onions, if dug up, will show wilting and 
decay, caused by the white ma^ots boring in the roots and bulbs- 
This species is a native of Europe and like the cabbage butterfly, 
brown-tailed moth, and many other very injurious insects that have 
been introduced causes more serious damage here than in its native 
home. 

Egg : The eggs are usually laid in the axil of the leaves of the 
young plants. They are about 1/25 inch long, whitish and ovoid. 
From 1 to 6 are laid on a single plant. 

Lakva : It is in this stage that this pest does the damage. The 
maggot somewhat resembles the house-fly maggot in general ap- 
pearance, and when full grown is nearly i inch long. It is of a 
chalky white color, with the anterior end pointed and the posterior 
end cut off rather obtusely, making the larva appear more or less 
cone shaped. There appears to be a small blackish stripe at the 
head end, which is merely the jaws of the insect showing through 
the skin. The injury is caused by the larva boring into the bulbs. 
As many as i dozen may be located in a single bulb. Onions thus 
infested die in the field or rot when stored. The presence of mag- 
gots in the field may be readily detected by the slimy exudation at 
the entrance of the burrow. The duration of the larval state is 
about two weeks. 

PuPA; The pupal stage is spent within the larval akin — pupa- 
tion taking place ia close pi-oximity to the plant instead of inside 
it. The pupa is brown in color and about 3/8 inch long. 

ApuIjT: The adult of the onion-maggot is a fly which has a 
wing expanse of about 3/8 inch, and body length of about 3/16 
inch. It is grayish to yellowish in color, depending upon the eex. 
The bristles and hairs upon its body are black. The face is white 
to yello\vish and three dark colored lines are distinguishable be- 
tween the wings. On the whole, the adult of the onion-maggot 
bears very close resemblance to a small house fly. 

Hibernation : The winter may be passed eitier in the adult or 
pupal state. 

Remedies : Frequent cultivation and application of fertilisers 
to induce growth is of great importance in overcomii^ injury by 
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THE IMPORTED QKION-UAGGOT. 

(•}Adilt. (b)lTVB. (0) Pupuiiun, (d) Aii*l ■egmwiti ol nantot »liowim brwtthiin pnacM n . (•) Hod. 

irl(b noiltb puti. All very muBhaluiKi. [1 ud i) Slunriiit InlUT to ymic ooicns, 

(AfUr J. B. SiDlth. N. I. Bip. SM.) 
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these peste. An application of carbolic emnlsion seems to act as a 
repellant, but nothing as yet has been used that will complet«Iy 
control this insect. Rotation of crops, of course, will assist ma' 
terially. Perhaps the foremost method in the control of this pest 
is fall plowing to destrt^ the pupie. 



Babred-wliget) Onion-Maggot. 

Chaetopsis aenea — Wied, 

This form is also doing considerable damage in the onion iields 

in the northern part of Indiana, The adults are about the sama 

size as those of the preceding species, but bear some reeemblanee 

to the green bottle fly, being of a shiny, bluish-green. The head is 



I 






y- 



white in color and the eyes are rather dark. The wings are banded 
with black. The maggots of the barred-winged onion-maggot are 
distinguished from the preceding by the more rounded posterior 
end. The life history is practically the same as that of the im- 
ported onion-maggot, except that it has been noted that hiberna- 
tion takes place only in the pupal stage, thus simplifying control 
measures. But as both species occur together in northern Indiana. 
the remedies given under the preceding will apply also to this form. 

Corn Ear-Worm. 
Helioihis obsoletc^-Fab. 
This form is working great injury to sugar com and field com 
in the State and besides this is doing considerable damage to to- 
matoes, peas and beans. Its list of food" plants is long and its 
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damage extensive. It is found in practically every locality in the 
State and is called the com ear-wonn Ijiecause of its habit of work- 
ing into the ears, usually at the tip. In occasional instances, how- 
ever, it will bore through the husks and attack the ear about the 
middle. 



THE CORN EAE-WOBM, aHOWING THE LARVA AND ITS WORK. (Ori«iiMa.) 

Eqs: The eggs are laid in the spring on any food plants that 
happen to be at hand. The moths of the later generation, however, 
lay their eggs almost universally on the silk of com. The e^ are 
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about 1/16 inch id diameter, of a pale yellow color and artistically 
ridged. They resemble a sphere that has been flattened on one side. 
The incubation period is from three to five days. 

Larva: The markings of the larvs are very variable. The 
color ranges from plain colors to markings with stripes or spots. 
When full grown they are from about 1 to If inches long. The 
larval period extends over a period of sixteen or eighteen days. 

PiJPA: In this state the insect is almost an inch long and of a 
bright reddish-brown color. The pupa may be found in a long cell 
from IJ to 6 inches in length. The top of the cell is just beneath the 
surface of the ground so that the adult may readily emerge. The 
duration of this stage is from twelve to fourteen days. 

Adult : The adult, as in the case of the larva, is very variable 
— the color ranging from olivaceous to yellowish-brown or cream 
color. The markings vary considerably, some moths being very 
plain. In rather typical specimens the wings are edged with dark 
colored bands, with veins rather blackish, and the front wings 
variously marked with black. The wing expanse is about IJ inches. 

Hibernation : Winter is passed in the soil in the pupal state 
from which the moths emerge late iu the spring. 

Remedies : If the infested fields are plowed in late fall to break 
up the pupal cells, great mortality will result. Early planting of 
com will be more or less effective, as the moths prefer the corn to 
be in "silk" when they lay their e^s. Growing beans in or near 
the corn should be avoided, as this ivill increase the number of 
adults in the vicinity of the cornfield. 

Fall Army Worm. 

Lapkfigma fnigeperda—S. and A. , 

Serious outbreaks of this pest have occurred in two localities 
this season about the first of September — one near Broad Ripple 
and the other in the southern part of the State. As its name im- 
plies, this species appears much later in the season than the real 
army worm, which seldom becomes injurious after the latter part 
of July. The fall army worm is a very general feeder, eating not 
only grass, but also a great many of the forage and truck crops. 
There are three more or less complete broods of this insect in the 
State, the southern part, of course, having three broods, while the 
northern portion seldom has more than the second brood. 
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Egg: The eggs are sometimes laid in masses on the food plants 
of the larvee, but usually they are deposited in a cluster of fifty 
or more upon the grass. The adult female covers the mass with the 
silvery gray haira from her abdomen. The eggs hatch from ten 
daya to two weeks after oviposition. 

Larva: The caterpillar stage resembles the true army worm. 
but is distiu^ished from it by two blackish longitudinal stripes on 
each side of the body. The stripe down the middle of the back is 



FALL ARMY WORM, 

(b) Gisy locm ol moth. (b> Foieoiiift ol a VBtiable fona. In) Larva, (d) Secment of luva, side 

view. <■) Pniw, sdIbtisi] about Diia.|ouith. (After ChilteadeD, V. 3. Dept. ot Aet.) 

gray and twice as wide as those on the sides. There are four black 
dots on each segment, or within this grayish band. The number of 
hosts upon which this caterpillar has the habit of feeding is not so 
large as those of the regular array worm. 

Pupa : This form is about J inch long and dark brown in color. 
It may be found in the ground just below the surface of the soil. 

Adult: The adult moth is of a grayish yellow color with a 
wing expanse of 1^ inches. The front pair of wings are mottled in 
the central part. This mottled appearance may extend more or less 
over the entire area of the front wings. 

Hibernation: The fall army worm hibernates just below the 
surface pi the soil in the pupal state. 

Remedies: Where the "worms" are present in moderate num- 
bers, poisoned bran-mash or spraying the food plants with arsenicals 
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may be used successfully. When they occur in great numbers, how- 
ever, a better method of control is to make a dust furrow around 
the infested area and when the caterpillars become massed in this 
furrow, spray them with kerosene. 

Deep fall plowing to crush the cells of the hibernating pupm 
causes great mortality among them, thereby reducing the number 
of adults that would otherwise emei^ in the spring. 

Red Spideb. 

Tetranychus bimaeuMus — Harvey. 
This pest is not an insect, but belongs to the Arachnida, the 
same group as do the spiders. It is not, however, a true spider but 
belongs to the spinning mites. It is the same pest that is so com- 



,B)AduU, (b)MouthparU, Ic)Claws. AJLgreatlyanlarged. (Alter Chitteoden, U.S. Oept.oIAEr 

monly found in greenhouses. These mites spin very fine webs on 
the underside of the leaves, which can scarcely be noticed with the 
naked eye. The web is not used in climbing, as is the case in true 
spiders, but rather as a protection within which they feed on the 
tissue of the leaves. Numerous Norway maples, soft maples, lin- 
den, horse chestnut, and many other species of trees in Indianapolis 
have been seriously affected by this pest. The damage produced has 
caused many of the trees to shed their leaves before the close of 
summer and to burst again into leaf only to be nipped by the frost. 
The danger of permanent injury to the trees is thus increased, es- 
pecially if the following winter should be severe. 

EoQ : TTie e^s of the red spider are almost spherical in shape 
and microscopic in size. Their size varies a little and they appear 
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under the microscope like little oil globules scattered around on the 
web and surface of the leaf. The young red spiders, called nymphs, 
resemble the adults, except in size and by the fact that they have 
only six instead of eight legs. The color ranges from whitish to a 
rather yellowish orange. 

Adult : The adult red spider is oval in shape and very tiny. 
It is hardly visible to the naked eye, as it is only 1/100 to 1/50 inch 
in length. The color is reddish or orange red with a dark spot on 
each side. On the legs and body may be found a number of heavy 
bristles. The mouth parts are iitted for sucking the juiee of plants. 

Host : Red spider is found on practically all greenhouse plants, 
■violets and roses being particularly susceptible to its attacks. Gar- 
den crops, such as beans, cucumbers, muskmelons and squashes, are 
often injured. Among the shade trees that are most commonly 
affected are the Kentucky coffee tree, maples, horse-chestnut, birch, 
linden, arbor vitie and drooping mulberry. 

Rbmedies: Flowers of sulphur mixed with strong .soap suds, 
at the rate of one ounce of sulphur to one gallon of solution, is very 
effective. In eases where the plants are injured by the sulphur, 
plain strong soap suds may be used. Kerosene emulsion or "Black 
Leaf 40" {Nicotine sulphate) has produced good results against 
this peat In spraying for the red spider care must be taken to 
cover the under side of the leaves thoroughly in order to bring the 
spray material in contact with the pest. 
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INSECTS THAT AFFECT THE HOUSEHOLD AND 
MAN, 



Bt Harby p. Dietz. 



So many calls have been made concerning the household insects 
daring the past year that we have decided to devote a chapter in 
this report to the more important insects that affect the home and 
man. Foremost of all we would place the typhoid fly and some of 
its nearly related allies, the biting stable fly, the blue bottle fly, 
and the blow flies. Next, of course, would come the mosquito. All 
these insects are well known carriers of disease and any one who 
knows their general habits can readily see the great danger to 
which human life is dally exposed. Consequently, too much stress 
cannot be Hid on the motto, ' ' Swat that Fly or Kill the Mosquito. ' ' 
The housewife cannot be too careful in keeping the place clean, for 
it is not to be supposed that flies and mosquitoes are the only car- 
rira^ of disease. In California it was demonstrated that rat fleas 
carry bubonic plague ; in Montana it was shown that Rocky Moun- 
tain Spotted Fever could be- transmitted by the bedbug; and in 
Mexico the late Dr. H. T. Ricketts gave his life to prove that it was 
the bite of an infected body louse that is the cause of typhus fever. 
Though these diseases do not occur in Indiana it is probable that 
such insects as mentioned above are concerned with the spread of 
some of our common infectious diseases. 

The other insects herein listed are arranged in the order in 
v.hich they seem to have been most important during the past year. 
The termites, or white ants, are making serious inroads in floors 
and furniture, and have even gotten into wooden walls. There is 
thus danger that they will get into the wooden supports of build- 
ings, and since they work unnoticed they might cause the collapse 
of the structure before any danger might be suspected. Fleas, 
owing to the particularly favorable season, have been unusually 
plentiful in the northern part of Indianapolis, and have been a. 
cause of much alarm among the housewives returning home from 
their vacations at the Lakes or in the country. The other insects 
mentioned are all common household pests, though their life his- 
tory is little understood by those who have not made a special study 
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of it. Since the only way to successfully combat any insect pest 
is to know its habits and life history so that remedies may be used 
with reason, we have gone into detail on these points. 



Musca domesiica — Linn, 

Everyone knows the typhoid fly as it has recently been called, 
but perhaps does not distin^ish it from some of the other common 
flies that occur with it. This perhaps is a matter of no great im- 
portance, for 95 per cent, of all the flies in the house are the true 
house or typhoid fly, and the habits of all house-infesting flies are 
more or less alike. The typhoid fly does not bit«, as Js sometimes 
supposed; this is another species, the biting stable fly (Stomoxys 
caldtrans — Linn) which is probably tJie transmitter of infantile 
paralysis. The house fly's or typhoid fly's feet are covered with 
hairs and filth. They may be found eating in garbage cans, stables 
or vaults one minute and the next found walking on some man's 
bread and butter or drinking from his milk or soup. 

It is therefore positively dangerous to allow the typhoid fly ae- 
wss to the house, for it has been demonstrated time after time that 
its feet are, swarming \vith bacteria among which the organisms of 
typhoid, diarrhea, dysenterj', consumption and other diseases have 
been isolated. 

Egg: The e^s of tlie fly are laid on decaying matter of all 
sorts, but preferably on horae manure. They are white in color, 
more or less elliptical in shape and about 1/20 of an inch in length. 
When highly magnified, they greatly resemble a grain of wheat. 
The time of hatching of the eggs is extremely short, varying from 
five to twenty-four hours after they are laid. 

Larva : These are the common m^^ots found in garbage cans 
or in decaying refuse. When full grown they are about 1/3 inch 
in length, conical in shape, that is, pointed at one end and blunt at 
the other. The pointed end is the head. The color is a yellowish 
white. The duration of the larval stage varies from five to twelve 
days, depending largely '^a the temperature. 

Pupa : The pupa is i(^rmed within the larval akin, which turns 
brown and becomes more or less wrinklfed. The pupa within is soft 
and white and the duration of the pupal stage is quite variable, 
depending very much on the weather and temperature. It ranges 
from five to nine days. 
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Adult : The adult is a very familiar object and hardly needs 
a description. It is ^ inch long and of a dull gray color, with the 
thorax and abdomen streaked with blackish. The body and legs 
are well covered with minute hairs, among which heavy bristles are 
dispersed, especially on the thorax and abdom.en. The mouth parts 
are blunt and are adapted only for sucking or lapping and cannot 
be used for piercing, as is commonly supposed. 



THE HOUSE FLY. 

M Adult, (bl Pnparium. Ic) Larva, (d) Antenna ol adult, (e aod [) Enlarcad puta of Ismi. 

{Alter Howard, U. 3. Dept. ol Ace. I 

Hibernation: Hibernation takes place in the adult stage. 
Only a few adults' survive in out of the way places during the win- 
ter, but these are sufficient to build up the depleted fly population 
the next year, especisdly in warm weather, when the complete life 
cycle takes only two weeks. 

Remedies: Keeping things clean is, of course, the best method 
of controlling the typhoid fly. The garbage cans should be tightly 
covered and all refuse should be kept in containers to which the 
flies cannot gain access. This will prevent the laying of eggs which, 
of course, will be a great help, when it is realized that a female fly 
lays a lai^ number of eggs in her lifetime. Stable manure should 
be thoroughly cleaned up daily and kept in dark, tightly screened 
rooms, while air slaked lime should be well sprinkled about. 

. Keeping the house well screened and using both sticky and pois- 
oned fly papers will he effective in keeping the house free from 
this pest. In ridding badly infested rooms of flies, Prof. Z. P. Met- 
calf has recommended that pyrethnun, better known as Persian 
Insect Powder, should be burned. This gives off a dense white 
smoke, which is perfectly harmless to man, but which stupifies the 
flies so that they fall to the floor. They must then be swept up and 
burned. 
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M08QUITOBS. 
The discovery that both malaria and yellow fever was carried 
by mosquitoea excited an active interest in the study of these in- 
jurious insects and even the layman has come to understand the 
importance of insects as carriers of disease through these examples. 
If nothing else, mosquitoes are a nuisance and methods of gettinq; 
rid of them are always welcome by tliose who have to bear the 
brunt of their attacks. Two species of Anopheles or malarial 
mosquitoes occur in this State, while numerous members of Unj 
genus Culex are also found. Culei pipiens, the common house mos- 
quito, occurs practically everywhere. It is also quite possible that 
the yellow-fever mosquito, Stegomyia fasciata, is found in the ex- 
treme southern part of the State, but this need be no cause for 
alarm, except when yellow-fever outbreaks in the South become 
very prevalent, in which case there might be danger of infected 
individuals being brought north by boat or rail. It is improbable, 
however, that this would eome to pass owing to the sanitary pre- 
cautions that are being taken in the South to prevent the spread 
of this disease. 




THE EGGS OF CULEX GREATLY ENLARGED. 
Twa«cceat]eftihoi>HbapeoIIiidividiute«t9. (Alter Hovard, U. S. Dept. nt Act.) 

Eqo: The eggs of Culex pipiens and of Anopheles are laid 
in black floating masses, the number of eggs in the mass rang- 
ii^ from 300 to 400 in Culex and from 40 to 70 in Anopheles. 
These masses, unless carefully noticed, might be mistaken for 
specks of soot. The individual eggs are oval in shape and in Culex 
are fastened together side by side while in Anopheles they are 
fastened only at the ends and very often break apart. The eggs 
of Culex hatch in about twenty-four hours and those of Anopheles 
in from thirty-six to forty-eight hours, 

Labva : The larvEe with the pupse are known as the wrigglers 
or wiggle^tails. The larva may be distinguished from the pupa by 
the size of the head end and by the presence of an air tube near 
the eud of the abdomen, which is almost perpendicular to the body. 
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In Culex this air tube is very long while in Anopheles it is very 
Khort. The larvte of the former species usually feed below the sur- 
face of the water, coming up occasionally for air, and at this time 
their hody makes an ai^le of about 30 degrees with the surface of 
the water. Their color is dull blackish-brown. The larvte of the 




showing position witen at rest in water, EnUrgod. (A(t« Howard, U. S. Dept. of Agr.) 

latter species usually feed very near the surface with the body 
parallel to it. The head is quite movable and can be rotated 
through an angle of 180 degrees. The body is blackish in color 
dotted and handed with white and yellow. The duration of this 
stage is from ten to sixteen days. 

The larv* feed on minute plants and animals that are present 
in the water in which they live. This stage of all of the mosquitoes 




herein mentioned is usually found breeding in any container such 
as rain barrels, cisterns, or upturned cans and the like, that will 
hold water long enough for the completion of their life cycle. 

Pupa : The pupje lie at the surface of the water until disturbed 
and then become very agile and dart to the bottom. They do not 
feed and their appearance is very different from that of the larvte, 
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the head end being very large or swollen, giving them a hump- 
backed or "comma-shaped" appearance. The pupa of Anopheles 
is very much more curved than that of Culex. The pupal stage 
lasts but three or four days. 




PUPA OF CULEX Eolaiged. 
(AftBt Howiird, U. S. Dept. of Aer.) 



PUPA or ANOPHELES. Enlarjed. 
lAtler Howard, V. B. Dept. of Agr.l 



Adult: All mosquitoes look very much alike, except to thn 
close observer. The mouth parts of the female are distinctly fitted 
for piercing the ^in and sucking the blood. Those of the male, 
as a rule, are degenerated and adapted only for taking nectar from 
flowers. In the case of the yellow-fever mosquito, however, the 
males as well as the females are said to bite. 



Common House Mosquito. 

Culex pipiens — Linn. 

This is a very annoying and persistent biter, of medium size 
and variable color with no noticeable characteristic markings. The 
head is brown, touched with yellow. The beak is brown, the thorax 
and abdomen are of the same color, the former tinged with gold 
and the latter with blackish. The abdomen is marked with narrow 
yellowish bands. This species is found in the house both day and 
night, though they cease biting if the room is very dark. They 
may be distinguished from the two Anopheles by the position of 
the body, which is parallel to the surface on which the insect is 
at rest. 
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Malarial Mosquito. 

Anopheles macuUpennis — Meig. 

The l^s in this species are very long. In size it resembles 
the preceding and is somewhat of the same color, but it assumes 
the attitude of standing on its head when at rest, a feature which 
distinguishes it from the members of the genus Culex. The veins 




GULEX and ANOPHEIJIS. 



of the wings are heavily covered with scales which are iirraiiged 
in four distinct patches. This serves to distinguish this species 
from the preceding one. The malarial mosquito is not coram.only 
seen by the layman because it is primarily a night flyer and usually 
leaves the house with the advent of day. 
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MOTTLED-WlKGED M0S<JU1T0. 

Anopheles punctipennis — Say, 

In this species the legs, also, are very long and the habit of 

standing on its head when at rest is very noticeable. The general 

eolor is dark brown. The center of the thorax is gray and the 

abdomen is tinged with yellow. The legs and beak are not banded. 




The wings are heavily covered with blackish or yellowish scales and 
there are two heavy black patches on the front mai^n. Like the 
preceding species this, too, is a night flyer and very shy. There is , 
still much doubt as to whetlier it is a carrier of malaria. 



Yellow-Fever Mosquito. 

St eg amy ia fasciata — Fab. 

This mosquito when slightly magnified is rather attractively 

marked with bands and dots which serve to distinguish it from any 

of the preceding species. Its general color is dark blackish-brown. 
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There are white dote behind each eye and at the base of the an- 
tenaie or feelers, and along the sides of the thorax. There is a 
white line on the thorax. The wings are unmarked. In size it is 
smaller than either species of Anopheles or Culex, In localities 
where it occurs, like the common house mosquito, it is also found in 
the house at all times of the day or night. 

Hibernation : All of the species named hibernate in the adult 
stage. In Anophelra, however, only the females survive the 
winter. 




MOTTLEI>-Wir]GED MOSQUITO Uwplf. 

(After Honud. U. S. Dept. of Agr.) 



Remedies: All the species mentioned are more or less weak 
flyers and as a rule do not travel more than 200 yards. Therefore, 
their breeding places are right at hand and may be either a swampy 
place, an open cistern, pails of water, rain barrels, shallow pools, 
sewers or even poorly made gutters or anything that will hold 
water for a week or more. Getting rid of these breeding places 
is the first essential in doing away with mosquitoes. If it is a 
swamp it may be covered with a thin coat of kerosene oil two or 
three times a season, or, better yet, it might be drained, if this is 
Containers such as pails or cans should be gathered up 
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or treated with oil. The rain barrel or cistern should be securely 
sealed or covered with fine-meshed screen. 

The screens of houses should be intact for the mosquitoes are 
very persistent in the search for food and will squeeze through any 
place that will admit their body. In ridding badly infested rooms 
of these insects pyrethrmn may be burned as recommended for 
the typhoid fly. 

For those who are forced to work in mosquito-infested locali- 
ties, repeilants may be used. Rubbing the exposed parts of the 
body with oil of citronella, which is diluted with an equal part of 
olive oil has been very effective when applied about every hour 
and a half. 

White Ants. 

Termes ftwvipes — KoU, 

These insects are not ants, but instead are not far removed 

from the most primitive insects known, and are closely related to 

the book lice. The only resemblance that they bear to tlie true 

ants is a superficial one, namely, a similarity of social habits. 



These insects are noticed mostly in the spring, when like the ants 
their nuptial flight takes place. The forms then noticed, which 
will be described later, are not the deatmctive ones, but merely 
the colonizing individuals. Owing to the structure of these individ- 
uals it is possible that this nuptial flight is merely a remnant of 
a once useful habit and that the new colony is now formed merel}- 
by the division of the old one. The destructive forms are con- 
cealed from the light of day and are very delicate, shriveling up 
and dying if exposed to the air for any length of time. Conae- 
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quently their work is often unnoticed until the damage is beyond 
repair. This species of termite is a native insect and may be 
found burrowing in damp, rotting logs and often into young live 
trees in the woods. From the woods they have taken to the abode 
of man and may be found in damp houses tunneling the floors or 
underpinning, making such a structure a dangerous one in which 



A SWARM OF WINGED TERMITES OR WHITE ANT8. (Origiiisl.) 

to live. OftMi they bore into tlie furniture leaving a mere shell 
which collapses with the least weight. They may also be found 
among damp books or valuable papers where they may do a great 
deal of damage before their presence is even suspected. In the 
southern part of the State they have been found specially trouble- 
some in nurseries where pecans are grown. Here their damage 
con^sts of tunneling through the newly planted stock. 
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New colonies are probably formed by the division of the old 
ernes ; the supplementary queen being developed from the nymph 
by special feeding. She retains throughout her life undeveloped 
v/ings, a feature which distinguishes her from the regular queen, 
■who would have only wing stubs. 

Remedfes: Outbreaks in Indianapolis have shown that in the 
most part infestation is from an oufeide source, and it often hap- 
pens where the underpinning of floors rests directly on the damp 
earth. Absolute dryness is one of the essentials in making a build- 
ing safe from attaaks. This, however, is often impossible, and in 
such eases the timber supports should be kept off the damp earth 
or only such timber used as has been saturated with creosote. 
Better still is the use of steel or concrete in such places. Where 
the insects are coming in from an outside source their nests should 
be located and destroyed. When the nest is found to be in the 
house fumigation with hydrocyanic acid gas or carbon bisulphide 
may be used according to the directions given in the chapter on 
"Insecticides." In libraries books should not be stored in damp 
places and should be examined frequently. In nurseries where 
pecan stock is being grown, we would recommend that such stock 
be grown as far from the woods as possible, and that all decaying 
timber in the vicinity of the nursery be gathered up and burned. 

Pleas. 

Oienocephalus cants — Curtis. 

With the exception of the white ants, the fleas have attracted 
more attention in Indianapolis than any other insect that may be 
found in the home. During the first weeks of September the office 
received not less than 100 calls from residents in the nortliem part 
of the city a^ing for remedies against this vicious little pest. The 
writ«r, along with the chief of the department, had an interesting 
experience that will show the abimdanee of this pest in certain 
sections. At the first place visited we found the lawn literally 
alive with fleas which from this source were constantly being car- 
ried into the house. From the story told by the occupants the whole 
house was quite alive with fleas and they were especially bad in the 
bedrooms. We were interested in this particular case because the 
owners had never owned or harbored a stray cat or dog. They had 
been away the entire summer and could not understand why they 
should return home to find a host of hungry fleas to greet them. 
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We took up the matter and found that a large grass mat had been 
left on the front porch. Prom the neighbors it was learued that 
several cats had held nightly council on this mat, and the rest was 
ea^. The crack underneath the door was large enough to admit 
fieas and once inside these found aji ideal undisturbed abode, and 
since the weather of the past season was damp and rainy they 
reared a host of oflfspring in peace. The life history of the flea 
solved the mystery. 

The second place visited was a double rental house where the 
whole place, from the basement to the attic, was literally black 
with this pest. The basement was very dark, somewhat dirty and 
rather damp ; an ideal place for the development of the fleas. 
Even the grass around the house was swarming with the insects. 
The source of infestation here was a stray mother cat and a litter 
of kittens. 

Pleas from more than two dozen places were mounted and 
examined and found to be the common dog and cat flea atid not 
the house flea {Pvlex irritans — Linn.}. 

EoQ: The e^s, unlike those of such parasitic insects, as the 
lice, are unattached to the host and are merely laid loosely in the 
hair of the animals. These eggs drop off readily, a fact which ac- 
counts for the infestation of houses where animals carrying fleas 
are allowed to run about. Where the fleas are found in the house 
in numbers they lay their eggs in the carpet, straw matting or in 
comers filled with dust. The eggs are whitish, oval and about 
1/50 inch in length. The incubation period is about one to three 
days. 

Larva : The larvse are small, white, footless grubs about 4 
to 3/16 inch long, with brown heads and without eyes. The 
mouth parts are well developed for biting. The body is moderately 
covered with bristles — those toward the end being rather long and 
used when the larva moves about. Duration of this period is from 
ten days to two weeks. They live in dust, in grass, in carpets, in 
straw matting, or the bedding of an infested animal. Here they 
probably live on vegetable or other oi^anie matter present, and 
it is readily seen that fleas do not need blood for their develop- 
ment and are very temporary parasites. 

Pupa : The full grown larva spins a thin silken cocoon within 
which transformatiMi takes place. The cocoon is brown, oval and 
attached by the bottom side and usually covered with dust and 
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dirt. It is aliout ^ inch io length. The pupa is white, until jusi 
before emerging. Tlie duration of this stage is about one week. 

Adult : The adult is about i inch long and from blackish to 
brownish in color. The body is conspicuously compressed laterally 
with a minute and malformed head. The mouth parts are modified 
for sucking and biting. On the head and thorax are a set of heavy 
spines. The rest of the body is well supplied with bristles. 



THE CAT AND EGG FLEA. 

(a) Eh. IblLarvs. (c) Pupa, (d) AduH. (eaodEl Mauth jmtuoI aduh. (II ABtnu. Ib.e 

mid d) Hucb ealsried. (a, e, f and () More enlarged. (Alter Honard, U. S, Dept. ol Act.) 

This insect is really a degenerate fly but is without wings and 
does not fly, aa some people suppose. On the other hand, the hind 
legs are long and modified for jumping. The adults are found on 
cats and dogs and possibly on rats and mice. When they are 
numerous tliey do not hesitate to attack human beings. Pleas are 
very vicious biters and voracious feeders, and usually attack persons 
around the ankles, and rarely above the knees. Persons with a 
delicate skin often suffer severely from their bites, which swell up 
arid look like large hives. 

Remedies: Numerous remedies were tried by the writer. II 
was found that the use of naphthalene, as suggested by Dr. Henry 
Skinner, was a very good remedy, namely, copiously sprinkling 
naphthalene flakes around the floor of the rooms and closing them 
for about twenty-four hours. In seriously infested residences the 
following procedure proved most effective : The carpets and ru^ 
were removed and then cleaned out with a vacuum cleaner to draw 
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out all tJie eggs and larva of the fleas. Next the floors were gone 
over with this vacuum cleaner to suek out all the dust in the cracks 
and corners. The floor was then washed with a hot soap suds solu- 
tion containing about eight tablespoonsful of creolin to every gallon 
of suds. Gasolene was put in all of the cracks arouud the base- 
boards and the floor was again sprinkled with naphthalene flakes. 
In a day or so these were swept up and burned. The carpets, rugs, 
and straw matting were then put down and little further trouble 
was experienced. Putting flypaper, on which raw meat is placed, 
on the floor has proven ineffective. Flypaper may be put to better 
use by tying it, sticky side out, to the legs of a boy, and having 
him walk through infested rooms for several hours. In basements? 
fumigation with carbon bisulphide was found to be very effective. 
Hydrocyanic acid gas was tried, but being rather lighter tlian air 
did not get into the crevices on the floor where the fleas were in 
hiding, and hence was ineffective. Burning sulphur did no good. 

Where lawns were affected a thorough spraying of 10 per cent. 
kerosene emulsion was tried. 

Dogs with fleas should be washed in a 2 to 3 per cent, solution 
of creolin, which may be made by putting two or three teaspoons- 
ful of creolin in a quart of soap suds. Cats should be dusted with 
pyrethrum. This will stupify the fleas and cause them to fall off 
and they may then be gathered up and burned. All the bedding of 
domestic animals should be thoroughly cleaned every few days and 
the dust and dirt contained in them should be burned. 

Ants. 

Two species of the ant have proved troublesome during the past 
season, the one being the red ant {Monomorium pharaonis — Linn.) 
the other the black ant (Mcmomorium miMwfwm-— Mayr.). Other 
species of the ant may from time to time prove troublesome, but 
as this is not a scientific treatise on all tiie species that may be 
found in the household we present merely a typical life history 
which will apply more or less to ants in general, but may vary, of 
course, depending on the species. TTie red ant usually builds its 
uest in buildings, either in the walls or in the flooring. The black 
ant is commonly found out of doors under stones or in the fields, 
where their presence may be told by the small dry piles of soil at 
the entrance of the nests. 

Egg: The eggs of the ants are rarely seen, tlie commonly 
known egg being the pupa ease. The true eggs are very small, 
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pale yellowish-white in color. The shape of the individual egg is 
longly elliptical. The eggs are laid in masses by the queen and 
are then taken to various parti' of the nest and cared for by the 
workers. 

Larva : The larva is a delicate, blind, white, l^less grub, re- 
sembling the fly ma^ot in general shape, hut, unlike the maggot, 
having a very distinct head and well formed mouth parts. The 
body is composed of thirteen segments, three of which belong to the 
thorax and ten to the abdomen. 

Pupa ; The pupa cases are elliptical in shape and readily seen ' 
and as has been said are commonly mistaken for the eggs. These 
eases are made of rather tough silk and as a rule are of a yellow 
or pale brownish color. "Within the case is a delicate white pupa 
which has a distinct head and legs and sometimes wing pads, de~ 
pending upon the caste of the insects that emerge. In fact the 
pupa bears a very close resemblance to the adult to be. 




Adult ; There are three classes of ants in the ordinary nest, 
the males, females or queens, and the workers. The winged males 
and females are produced during the summer and soon after emerg- 
ing take their nuptial flight. The males, after the fertilization of 
the females, soon perish and the latter tear off their feebly at- 
tached wings and build up a new^ colony. Unlike the bees, several 
queens may be found living in harmony in the same nest. The 
workers, like the bees and unlike the termites, are all undeveloped 
females and never develop wings. They are about one-half the 
size of the males and females. They are the individuals which are 
" commonly seen in the house, where they are attracted by the pres- 
ence of food. 
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Remedies : The ants mentioned are not especially destmctive 
to household effects, but the mere thought of their presence in the 
sugar or syrup or in other articles of food makes these articles un- 
palatable. The best remedy is to keep all food in well sealed con- 
tainers so the ante cannot get to it. Keeping things absolutely 
clean is essential, for ants are attracted by the presence of grains 
of sugar or crumbs of bread on the floor. If these insects become 
numerous the only way to permanently get rid of them is to find 
the nest, by watching where the workers go, and then killing it out. 
The red house ant is usually hard to eradicate, but, if the nest is 
found, several ounces of carbon bisulphide can be injected into it, 
which will kill the queen and the workers present and the nest 
will then die out in time. The nest of the black ant may be located 
in the yard and may be treated by a like injection of carbon bi- 
sulphide, which may be applied through several holes in the top 
of the nest. These holes, after treatment, should be covered over 
with mud. 

Cockroaches, 

Nothing is so disgusting to the cleanly houaewife than to find 
these insects in the stored foods. Wherever they go they leave 
& nauseating "roachy odor," which eomes partly from the excre- 
ment, but largely from the mouth and from scent glands. Seldom 
is it the fault of the housewife that cockroaches infest her premises, 
for they are noticed to have migratory habits more or less de- 
veloped, which is especially true of the German roach or the Cro- 
ton bug. 

The cockroach belongs to the order Orthoptera, or straight 
winged insects, more commonly known as the grasshopper family. 
The sta^ee passed through from the egg to the adult are practically 
like those of the grasshoppers. Though the cockroaches were at 
one time inhabitants of the woods, they early became associated 
with man. and several species have been carried to all parts of 
the world through commerce. 

Three species of the roach are regularly found in Indiana, 
namely, the large American roach {Periplaneta americana — Linn.), 
which was a native of tropical and subtropical America, but has 
now spread to the ends of the earth ; the German roach or Croton 
bug (Ectobia germanica— Scud.) . that has been spread through 
commerce around the world; finally, the Oriental roach (Blatfa 
orientaUs — Linn.), a native of Asia, now found practically every- 
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where. All cockroaches shun the light and as a rule are fond of 
darkness and filth, hence they are thickest in the slum districta 
of the large cities and towns. Though they may do good because 
of their insectivorous and scavengivorous habits they are far more 
harmful because of their voracious appetites and because they 
leave an unclean trail behind them. The habits and life history of 
the three species are almost identical. 




A LARGE SOUTH AMERICAN ROACH. 
Sometimsa shipped in with buuuuu. (Altec B. W. Dougtasi.) 

Eqq: The e^s are laid in hard horny eases called ootheea, 
which vary in size according to the number of e^s they contain. 
They are rather elongate in shape and round at both ends. They 
slightly resemble a bean. One of the longer edges is seamed and 
scaled with a sort of cement which the young dissolve by a liquid 
they secrete at the time of hatching. The Crot«n bug or German 
roach egg case contains 36 e^s in two rows and is of a light brown 
color, while the eggs of the Oriental roach contains only 16 eggs 
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iu a single row. The egg cases are often carried around, partly 
extruded, by the female roach. 

Nymph: The nymphs resemble tiie adults in general shape, 
but are slightly lighter in color. The wing pads, of varying length, 
are present in the later instars. The duration of the nymphal stage 
varies with the species, the Croton bug taking about four to six 
months to reach maturity; the American roach taking about one 




Adult: The American roach is li inches long and rather 
reddish-brown in color with the edges of the pronotum (the shield- 
like structure just behind the head) bordered with yellow. This 
tlien leaves in the center of the pronotum a two-Iobed dark brown 
spot. The wings and wing-covers reach beyond the end of the ab- 
domen. The antennie are about one and one-third times as long as 
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the body. The legs are well covered with stout spines. This is 
the least common of the cockroaches found in the house. It is 
rather more particular in its choice of abode than the other species 




NYMPH OF CHOTON BUG. (OriBniil.) 

and is found on the lower floors of the larger hotels in the city of 
Indianapolis, and also in the State Capit<d. In the photographic 
darkroom of the Entomological Department they have done con- 
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siderable damage in eating off the coating of the photographic 
n^atives. 

The Oriental roach is about | to 1^ inches long, the female 
being larger than the male and broader in shape. The color is 8 
dark blackish-brown with the legs somewhat lighter. The pronotum 
is not marked. In the female the wing-covers are very rudimentary 
and about 1/5 of an inch long. In the male both the wings and 
wing-covers are weU developed and cover about three-fourths of 
the body. This characteristic serves to distinguish this species 
from the preceding one. The antennce are about three-fourths the 
length of the body. This is the filthiest of the house infesting 
i"caches, and consequently is to be found in numbers in the large 
cities of the State and is seldom found in the thinly settled locali- 
ties. It is carnivorous in its habits but is also exceedingly fond of 
stored foods. It is a particular enemy of the bedbug, but to intro- 
duce this roach to control bedbugs would be a very questionable 
policy. 




Adult FemaJe with oc 



The Croton bug or German roach is the smallest and doubtless 
the most troublesome of the cockroaches. The length of the body 
varies from about ^ to J inch, the female being smaller than 
the male. The wing-covers of the male are about as long as the 
body, those of the female being slightly longer. The color of tJiia 
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insect is a very light yellowish- brown with the legs often lighter. 
The proDotum bears two longitudinal dark brown stripes. The 
antennae are slightly longer than the insect. The Croton bug is not 
as filthy as the Oriental roaeh and is consequently found in liie 
better homes. Like all the house-infesting roaches, it is very fond 
of atorcl^ foods, 

Reuedies: Fumigating infested houses with hydrocyanic acid 
gas is perhaps the best method of getting rid of roaches. Carbon 
bisulphide is aJso a very successful fumigant, in smaller rooms that 
can be very tightly closed. The methods of using these two fumi- 
gants is fully given in the chapter under "Insecticides." The use 
of proprietary roach poisons is of doubtful success unless the 
formula is known. There are sweetened pa^t^s on the market which 
contain 1 or 2 per cent, of phosphorus, and these are very effective. 
Borax ground up with equal parts of sugar and chocolate and 
spread on moistened bread and placed where the roaches are 
abundant has been strongly recommended by the late Dr. J. B. 
Smith, State Entomologist of New Jersey. Mr. C. L. Marlatt of the 
Bureau of Entomology refers to a unique Australian method of 
killing roaches, which is as follows: 

"Mix one part plaster of pans with three or four parts of flour 
in a saucer and place it where the roaches abound, with another 
plate nearby containing pure water, both supplied with several 
bridges to give easy access, and one or two thin boards floating on 
the water, touching the mai^n. The insects readily eat tiie mix- 
ture, become thirsty and drink, when the plaster sets and clogs 
the intestines. The insects disappear in a few weeks, the bodies 
no doubt being eaten by the surviving roaches." 

"Wherever possible a campaign to exterminate the roaches should 
b^n early in the spring, when they come out of winter quarters, 
and before egg-laying commences. 

Clothbs Moth. 

Tinea pelUoneUii^—Linn. 

Like the cockroaches, the clothes moth has been probably as- 
sociated with man ever since he began living in dwellings. It is 
probably of European origin, but is now found practically over the 
whole world. As early as the middle of the 18th century it is re- 
corded as being abundant in Philadelphia, a fact which shoiwi its 
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early introduetion into America. The work of the clothes moth is 
well known to every housewife, though it is sometimes confused 
with the work of the following pest, the carpet beetle or "buffalo 
moth." The clothes moth feeds on woolens of all sorts, on furs or 
even feathers, and does its most destructive work when these are 
stored for the summer and left undisturbed. 

E«ar The eggs are very small and not readily seen by the 
naked eye. They axe not more than 1/32 inch long, longly ovate 
in shape, and glistening white in color. The eggs laid in captivity 
were deposited in rather irregular rows. 



Larva r The larva is about 1/5 inch long, whitish in color 
with the head and first segment brown. The larva lives in a sort 
of tubular nest made of bits of the material on which it is feeding 
held together by a lining of silk. Like the larva of the bagworm 
moth the clothes-moth larva carries this nest along with it and 
feeds with the head and thorax protruding from this protecting 
ease. It is the larva that it really the destructive form of this 
insect and not the moth, as so many housewives suppose. 

Pupa : The protective case of the larva becomes the pupa case 
and is attached by silk threads to the material on which the larva 
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worked. Within this ease the larva transforms to a yellowish-brown 
pupa about 1/5 inch long, which has no particularly striking char- 
acteristic. The pupal shell is usually found partly extruded from 
the case after the moth has emerged. 

Adult : The adult is a pale yellowish-brown moth with the 
wings iiniform in color, the hind wings lighter than the front ones. 
Both pairs of wings are heavily fringed with delicate hairs. The 
wing expanse is about ^ inch. This is not the destructive form, 
as many people suppose, hut is the egg-laying form, and should be 
killed when it is seen. The moths abhor light and when disturbed 
fly aimlessly about in an attempt to conceal themselves. These 
moths are very short lived and die very soon after depositing their 

Remedies : Careful examination and a frequent and thorough 
brushing of the woolens that are stored for the summer is usually 
effective in the control of this insect as the brushing will keep the 
eloth free from the e^;s and the work of any larvie will be found 
before they have a chance to become very destructive. We, how- 
ever, advise the following procedure for storing things for the 
summer r Thoroughly brush and fumigate all articles with carbon 
bisulphide in a small tight box lined with building paper, then 
brush again and put into large moth-proof paper bags, such as may 
be bought at drygoods stores. Lai^ pasteboard boxes may be 
used if the edges are sealed. Carbon bisulphide has a rather dis- 
agreeable odor, but this will rapidly disappear if the articles are 
given a thorough airing when they are brought out in the fall. 

Por dealers in rugs, woolens or furs of any sort Dr. L. 0. 
Howard, Chief of the Bureau of Entomology, Washington, D. C, 
has shown that cold storage is the best protection against the 
clothes moth. The process described consists of alternating a 
rather low temperature with a high one, as follows: "First place 
the articles in a temperature of about 18 degrees Fahrenheit for a 
few days, which causes the larvEe to become dormant. When ths 
articles are then moved to a temperature from 40 to 50 degrees 
Fahrenheit, the larvEe become active, and when the goods are again 
moved to a temperature of 18 degrees the larvse die. After this 
such articles may be permanently placed at a temperature of 40 
degrees." This method may be taken advantage of by persons 
in cities where there are large storage plants. 
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"Buffalo Moth." 

Antkrenus scrophularice — Linn. 

When this insect is called "Buffalo Bug" or "Moth" it is in- 
correctly named, for it is neither a true bug nor a moth, but a 
beetle, hence the name carpet beetle by which it is sometiraea 
called is preferable to either of the others. Under this name, how- 
ever, it might be confused with the blaek carpet beetle. The work 
(if this insect is somewhat like that of the clothes moth, as it feeds 
on the same articles, though it is more abundant in carpets than 
in clothes. This insect is sometimes known as the museum beetle, 
but according to Dr. L. 0. Howard, of the Department of Agri- 
culture, Washington, D. C, while it ia a museum pest in Europe, 
it has not as yet done much damage in American museums. In 
Indiana the common museum beetle is a very closely related beetle 
{Anthrenus verbasci). The life history of these two species is 
practically identical and the adults are very much alike. 



THE "BUFFAIX 


JMOTH'M 


3R CARPET BEETLE, 


rft, dorsal view, (bl Pupa withii 
beetle, 2 


1 larval skin. 
Ill enlarged. 


M Pupa removed, read 
{AlWt Riley.) 



Egg : The eggs are probably laid by the adult on the material 
on which the larvte feed. It seems that the e^s have not yet been 
observed by entomologists, for no reference is made to them in 
literature. 

Larva: The larva is readily distinguished from that of the 
clothes moth, for it is a reddish-brown grub about i inch long 
when full grown. Each segment of its body bears a tuft of rather 
long stiff hairs on each side. The anterior and posterior ends are 
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more hairy than the rest of the body. The larva is the injurious 
form of this insect, although the adults do some damage. The 
larvae are rather resistant to unfavorable conditions and can go 
a considerable length of time without food. 

Pupa: The pupa forms within the larval skin and this skin 
in time splits down the middle, revealing a whitish more or less 
ovate pupa within, which is about J inch long. The duration of 
this pupal stage la very variable, ranging from several weeks to 
several months. 

Adult : The adult of this insect is an ovate blackish beetle, 
not quite J inch long. The insect has a rather mottled appearance 
because of three irr^nlar silvery-white transverse stripes on each 
wing-cover. There is also a longitudinal brick-red stripe down the 
middle of the back. The adults may often be caught on the win- 
dows in the spring after they emerge from the pupte and have 
mated and laid e^s. They may also be found out-of-doors on 
flowers and the insect gets its name because in its native home, 
Europe, it was ori^nally found on plants belonging to the Figwort 
Family {ScrophulariacecE) . 

Remedies: The carpet beetle is a rather hard insect to control, 
especially if it becomes established. As yet, however, no cases of 
serious injury by this insect have been reported to the office. 
Doing away with carpets and substituting ru^ and straw matting 
is one way to overcome this pest. Fumigating with carbon bisul- 
phide or hydrocyanic acid gas, as is recommended in the chapter on 
"Insecticides," is perhaps the best method of control. Insect 
collections or collections of skins should be fumigated every two 
or three months and naphthalene Sakes should be used freely as a 
repellant. It must be remembered, however, that naphthalene 
flakes are of little or no value in killing the "buffalo moths" when 
they become established. 

Black Carpet Beetle. 

Attagenus piceus — Oliv, 

This species is found throughout the State, though it is more 
common in the southern counties. Its work is almost identical 
to that of the "Buffalo Moth," although it is on the whole a less 
injurious species. 



,y Google 



Indiana State Entomologist. 



183 



The larva may be distinguished from that of the preceding by 
its general lighter brown color. The adult is oblong in shape, 
ranging from J to 1/5 inch in length. Its head and thorax are 
biacb in color and the wing covers are from reddish-brown to 
black. This insect is often found on windows in the house, and 
has been taken in numbers by W. S. Blatehley, former State 
Geologist, from the flowers of wild parsnip. 

Bedbug. 

Cimex lectxdarius — Linn. 
Like the clothes moth and the cockroaches, the bedbug, too, has 
early become associated with man and is mentioned in the writings 
of the ancients. At one time, however, it is possible that it was 
not a blood-sucking form, but more like some of its closest relatives 
which live on nectar, a fact that is substantiated, because even now 
when deprived of human blood bedbugs can live a long time on the 
moisture found in dust or old wood. 



It is no disgrace for a housekeeper to have these pests slip in 
unawares, but it is certainly a disgrace for her to allow them to re- 
main for any length of time. Bedbugs may often be carried by 
travelers either in thwr clothing or in their grips. They are indeed 
not infrequently found in street asars in lai^e cities crawling over 
the seats. Then, top, these insects often migrate from one place 
to another, especially if the inhabitants of the infested house 
happen to move away. This is particularly true in the eongestetl 
quarters o* our cities and larger towns. 
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EoQ : The egg is white id color, ovate in shape and about 1/10 
inch long. One end is distinctly rimmed and it is through this ead 
that the larvffi escapes by pushing off the lid-like top. The eggs 
are laid in groups, the number in each group being very variable 
and reaching as high as 50. The eggs are laid in an out-of-the-way 
place, in crevices or cracks, a favorite place being the dust collected 
around the leather buttons of the mattresses. The incubation 
period is from eight to ten days. 

Ntmph: The nymphs are from 1/16 to 3/16 inch in length, 
depending on the instar, and range in color from whitish, when 
first hatched, to brownish or blood-red. The nymphs resemble the 
adults in a large degree. The duration of the nymphal stage is 
about forty days. 



THE BED BUG (upperaidunderdde). EnlarBed sbont'lO diameUis. (OiiEinsl.) 



Adults: The adults are degenerate creatures and have lost 
their wings because they have had no further need for them in their 
long association with man. The adult bedbug is reddish-brown iu 
color, oval in shape and slightly longer than ^ inch. The legs and 
antennffi are rather light in color and if slightly magnified they 
are seen to be covered with strong hairs. The abdomen is covered 
with fine hairs, but on the whole it is of a rather sleek appearance. 

The mouth parts are typical of those of the true bugs and 
formed for piercing and sucking. Both nymphs and adulta give 
off a disgusting "buggy" odor through the scent glands. The bite 
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of this insect is rather poisonous to persons with a delicate skin, 
cauaing swelling and inflammation. Both nymplis and adults are 
rather gr^arious in their habits. 

Remedies : Bedbugs are rather hardy creatures, for the adults 
have been known to exist a year without food and newly hatched 
nymphs have been kept in a thrifty condition for three montha 
without having tasted a meal. Thus, in combating them, remedies 
must be very thoroughly applied so that not a single individual 
will survive. 

Dni^ists sell numerous remedies for bedbugs, most of which 
contain corrosive sublimate and wood alcohol, but these are rather 
ineffective unless very carefully and tediously applied. Where 
iron beds are used this insect is easily controlled, for the only 
hiding places are the mattresses and the wooden frames of the 
springs. If the mattress is brushed thoroughly and then fumigated 
several times-with carbon bisulphide in a tight box all tiie bugs 
will be killed, especially if the infestation is only slight. When 
wooden beds are used the control of this insect is rather a hard 
task, for all the cracks and crevices must be flooded with gasoline, 
benzine, turpentine or kerosene at intervals of about one week. 

Where the infestation is serious and it is evident that the bugs 
are not only hiding in the bed but also in the cracks and crevices 
in the room, fumigation with hydrocyanic acid gas is the most 
effective remedy. Burning sulphur as recommended by Dr. C. W. 
Stiles, of the U. S. Marine Hospital Service, 2 pounds for every 
1;000 cubic feet of space was only partially successful in a series 
of experiments against these pests tried several years ago by the 
writer. Better success w^as obtained by carbon bisulphide fumiga- 
tion, the directions for which are given in the chapter on "Insecti- 
cides." 

' ' Chiggers. ' ' 
Ge-mis Trombidium — et al. 
Doubtless a large niunber of the people in Indiana have had 
experience with "chiggers" at some time or other. Many residents 
of the Hoosier capital who are wont to spend their summer vaca- 
tions in the woods or in the country often form an intimate ac- 
quaintance with this annoying and "unseeable" pest. The "chig- 
ger" is not an insect, as is commonly thought, but, like the red 
spider, belongs to the mites which form a division of the spider 



,y Google 



186 



Fifth Annual Report 



group, Arachnida. "Chiggers" are usually the larval stage ol 
predaeeous mites of the genus Trombidium, but other genera have 
attracted attention by causing injury rather similar to that caused 
by the "chiggers." 

Several years ago considerable attention was given by the news- 
papers to a skin disease known as dermatitis, the cause of which 
was very obscure. It was especially prevalent among people work- 
ing in wheat fields and those sleeping on mattresses filled with 
straw. Work undertaken by the Marine Hospital Service and the 
Bureau of Entomology connected this disease with the presence 
of a mite (Pedicuioides ventricosus) , which is parasitic on the 
wheat joint-worm. This of course accounted for the fact that 
persons sleeping on straw beds or working in the wheat fields 
should be particularly subject to the attacks of dermatitis. 
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LARVA OF TROMBIDIUM Greatly eolaiged. 



Eqq: The eggs of the mites or "chiggers" are microscopic 
in size and brownish in color thus resembling, in a way, small one- 
celled fungi. They are laid in masses of often several hundred 
on the surface of the soil. 

Laeva: These are the real "chiggers" and are microscopic in 
size. They are more or less red in color and oval in shape. These 
larviB resemble those of the red spider to a large, degree and have 
only six legs which, of course, distinguishes them from the adults. 
The larva of one species is a bright red in color and is found on 
house flies, mosquitoes, grasshoppers and other insects. The habit 
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of burrowing into the skin of man is an abnormal one and as a 
result the mite dies within its burrow after it has become engorged 
with blood. 




ADULT OF TllOUBIDlUM Gimtly eolaiied. iAilaT BddI 



The "ehigger" bite is too well known to need much description, 
it is usually a more or less circular inflamed spot f inch in diameter 
resembling a large hive, or mosquito bite, in the middle of which 
there is a small water blister. 



AniTi 



The adults are quite visible and, like the larvae, are 
des of red in color. The shape is more or less elliptical. 
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but the abdomen ia lai^er than iu the larva and the head and 
thorax region is smaller. The adults have eight legs. In this 
stage these mites are predaceous on other insects, some attacking 
the aphids or plant lice, others the e^s of the scale insects, and 
still others feeding on small caterpillars and other insects. 

Remedies: In the case of "chiggers" an ounce of pretention 
is worth several pounds of cure. Sulphur or naphthalene sifted 
into the underclothes, stockings and shoes will serve as a repellant. 
These may also be mixed with vaseline and rubbed into the skin. 
Another good repellant is a wash made of bichloride of mercury 
or corrosive sublimate, one part to 1,000 parts of water, and rubbed 
on the skin. 

If the mites have gotten into the skin the only thing to do is to 
apply a counterirritant. Dr. L. 0. Howard recommends an appli- 
cation of rather strong ammonia. Strong ammonia mixed with an 
equal part of chloroform has been found very effective by the 
writer. 

If "chiggers" happen to infest the lawn, as is often the ease 
about country clubs or around country residences, we would recom- 
mend keeping the grass cut short and applying sulphur and other 
sprays recommended for the control of the red spider on trees or 



Lice. 

There are three species of lice affecting man ; the Head Louse, 
Fedicidus capitis — DeGeer; Body Louse, Pedicvlus vestimenti^— 
lieach ; Crab Louse, Phthirius inguinaUs — Leaeh. 

These disgusting insects are often found in slums or unclean 
quarters in our large cities, though it is not unusual to get them 
in the smaller and less clean hotels throughout the State when 
traveling. Occasionally they may be seen in the smoking cars and 
the day coaches of our railways, especially when numerous foreign- 
ers are traveling on them. School children in the poorer districts 
often get them through association with their playmates. Inquiry 
at the police station reveals that they are rather common on the 
numerous vagabonds slated on various charges. 

Eqq : The egg is about 1/40 inch in length, more or leas whitish 
in color, and oval in shape. In the ease of the crab louse they are 
attached to the hairs of the body by a mucilaginous sub^ance 
which hardens after a short time. In the case of the head louse the 
eggs are attached to the hairs of the head, the largest numbers 
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being attached just behind the ears. The eggs of the body louse 
are laid in the clothing. 

Nymph ; The nymph of the crab louse is readily distinguished 
from that of the other two species by its shape. The nymphs of 
the body and head louse are almost identical. In all species the 
nymphs resemble the adult in a large measure, though, of course, 
they are much smaller in size. 



D. Eip. Sla.) 

Adult: The lice are bugs that have degenerated because of 
their parasitic habits. Because they spend their life cycle on or 
near the body of their host, they have little need of wings, and 
thus in consequence these have disappeared until today not even 
the rudiments are visible, and one would scarcely suspect the lice 
of being bugs, Bemiplera, were it not for the mouth parts. The 
mouth parts are more or less modified and are distinctly of the 
suctorial type. The legs in all species are modified for clinging, 
each bearing a more or less strongly recurved hook with which 
they can tenaciously cling to even a hair. 

In the crab louse the body is almost as wide as long and the 
whole insect resembles a miniature crab, whence comes its name. 
The length is about 1/10 inch. It is of a more or less whitish color 
and has a distinct gray spot on each shoulder. The claws on th& 
l^s are strongly recurved and pale reddish in color. The crab 
louse is never found in the fine hairs of the head, though it fre- 
quently occurs in the eyebrows and beard and is particularly 
abundant around the pubic regions of the body and around the 
armpitfi. 
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The liead louse is readily distinguished from the two preceding 
species because it is always confined to the head. It is more or 
less oval in shape and is longer than the trab louse, the length 
ranging from J to 3/16 inch. The color is whitish, marked with 
black on the sides of the thorax. 



The body louse is not readily distinguished from the head louse 
especially in the nymphal stage. In size and general shape tlie 
adults resemble those of the head louae, but the dorsal surfaces of 
the body are marked transversally with dark bands. The habits 
of the body louse may also serve to distinguish it from tiie pre- 
ceding species, for it hides in the clothing and penetrates the 
skin of its host only when in want of food. 

Remedies: Personal cleanliness is a prerequisite in combating 
lice. Sulphur and mercurial ointments should be applied to the 
body and should be effective in killing these pests. In the case 
of the body louse the clothing should be fumigated in a tight box 
with carbon bisulphide about three times at intervals of from two 
to four days. 

Book -Lice. 
Family Psocidce. 

The book-lice are not "lice" at all, but are far simpler insects 
and closely related to the white ants, as has been stated before. 
They are as a rule, of rather infrequent occurrence and unknown 
to many who claim to be close observers of insects. During the 
past season, however, which has been unusually moiet, the presence 
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of these insects in large numbers has been called to the attention 
of the office. At one residence in the southern part of the city, 
numerous boolt lice were found in the excelsior upholstering of 
the leather covered chairs. Here it is probable that they were 
feeding upon the excelsior and not upon the leather, as no injury 
to the latter was noticed. At aJiother place these insects were 
found in abundance in the books in the library and also behind 
the wall paper, especially around the moldings and baseboards 
where the edges of the paper had worked loose. Here the book- 
lice were evidently feeding on the paste. 
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A BOOK-LOUSE. iAIrapoi imntlorit Fab.) 

I) Adu!t (torn below lb) Same Crom above, (c, d. e, [) Moulh partB. lATter Howard pnd Harlatt, U. S 

Dep«. d Act.) 

Because they are, as a rule, of infrequent occurrence aud because 
they are very small and not noticeable, the life history of the book- 
lice has been worked out only in a very general way. Specimens 
of the book-lice examined at the office show (Jiat there are several 
species that have been rather common this summer. 

Egg: The e^s of the house-infesting species of this insect 
have not yet been observed. It is probable that they are laid in 
rather out-of-the-way places on or near the food stuff on which 
the nymphs and adults feed. 

Ntmph: The nymphs resemble the adults, except in size and, 
as in the case of the white ants, the change from the nymphal 
stage to the adult is a very gradual one. 
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Adult : The adult book-liee are very delicate, oval, whitish 
01' pale yellowish insects about 1/25 inch in length. Those com- 
monly found in houses are wingless and d^enerate, but very near 
relatives living out of doors are winged and resemble plant lice 
to some extent. The mouth parts of the book-lice are made for 
biting and chewing tough substances and are practically like those 
of the white ants. The adults and nymphs are gregarious in their 
habits, but no castes are developed as in the termites. 

Remedies: Since these insects are very minute and inhabit 
out-of-the-way places the most thorough methods must be used in 
getting rid of them. Sulphur fumigation has absolutely no effect on 
them. Hydrocyanic acid gas may be used, but it must be used some- 
what stronger than is recommended in the directions under "In- 
secticides," and often then it will not kill all of these insects. 
Carbon bisulphide may be used in fumigating library books. The 
books should be placed in a tightly covered box and the carbon 
bisulphide poured on a cloth in abundance and placed with them 
and left at least twenty>four hours. As the book-liee occur in 
rather moist places a thorough drying out of such places will kill 
large numbers of these insects and often will effectively control 
them. 

Silver Fish ob "Silver Moth." 
Lepisma saccharina — Pack. 
Lepisma domestica — Linn. 

Just why this insect should be called Silver Fish or "Silver 
Moth" is unknown except that perhaps the scales which cover the 
body rather resemble those of the fish. It is not a moth, nor even 
closely related to the moths, but perhaps the simplest of all insects 
existent today. In their habits, they are rather like the cockroaches 
and are fond of starchy foods. They are often seen seurrjdng about 
in pantries if a light is brought into the room suddenly, but it 
is nothing unusual to find thera in the daytime in rather obscure 
corners. We have never found them to be particularly abundant 
or to cause any very serious trouble. The European Lepisma is 
found in bakeshops and seems to like the warm bricks of the bake 
ovens whence comes its name, "Fire Brat," 

The life history of these insects seems to be rather incompletely 
worked out and this is especially true of the native American 
species {Lepisma saccharina). 
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Egg : The eggs are laid in dirt or dust or on hard substances, 
such as wood or stone, or in cracks or crevices. The egg is very 
variable in form, depending upon the substance on which it is 
laid, It is about one millimeter long and pale yellow in color. 
When the eggs are laid loose they are roundly oval in shape ; when 
they are laid on wood they have the bottom half flattened so that 
they are half-ovoid in form, and when laid in cracks or crevices 
both sides are flattened where they touch the edges. 



A.SILVER FISH. (Lepitmaucciirinitlim.) A SILVER FISH. {Lfjaima domalica FackJ 

(Alter MarlHtt, U, S. Dept. of Agr.) (Alter Marlatt, U. S. Depl. ot Agr.) 

Nymph : The nymphs are practically identical vrith the adults, 
except in size, and there is scarcely any chaise except in size 
from the young to the mature insect, 

Adult: The adult is a silvery colored wingless insect about 
i inch long, with a big head and a body which tapers gradually 
towards the tail. There are two long antennie springing from the 
head. The mouth parts are made for biting and chewing. The seg- 
ments of the thorax and abdomen are almost indistinguishable from 
each other. The legs spring from the thoracic segments and are quite 

13—30051 
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powerful and help the insect to run very rapidly. At the tip of 
the body we three long appendages, one which points directly 
backward and the other two which extend out a considerable angle. 
The body is well covered with minute scales, much like those of 
tt moth. These scales are silvery and shiny and it is from these 
that the insect gets its name. 

Remedies: The silver fish are very fond of moist situations 
and are seldom found in dry houses. Where they occur, however, 
they may be easily gotten rid of. If they are found in the library, 
eating off the glared paper on the books or the starchy paste of 
the bindings, they may be killed by a thorough application of 
pyrethrum in such places. "Where they hide in crevices, bits of 
cardboard covered with a poisoned starch paste may he inserted 
into these crevices and the insects killed when they eat this. This 
paste may be made by adding two ounces of white arsenic to a 
pound of starch paste. 
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A PRELIMINAHr LIST OF THE PLANT-UCE OR 
APHIDIDAE OF INDIANA. 



BY HAROLD MOREISON, 



Plant-lice are the very common, small insecte with long legs 
and feelers, which are found on rosea, peas and many other plants. 
Their abundance during the past Bumraer has made it necessary to 
give some information regarding them. 

The following list includes only those species which have been 
foimd during the past summer by members of this office, or those 
species which have had records published showing that they have 
been found in the State. It is very incomplete, as there are a 
number of species of economic importance which have not yet been 
reported, but which must occur here, as they have been found in 
the neighboring States. Information as to the best methods of 
controlling these pests are given under each species of economic 
importance, and general control methods are given at the beginning 
of the list. Mr. J. J. Davis of the Bureau of Entomology, now at 
Lafayette, very kindly verified most of the identifications. Mias 
M. E. Siebenthal made all of the original drawings. 



As all plant-liee are sucking insects, only those insecticides can 
be used for them which will kill when they touch the bodies of the 
lice. There are a number of these, anyone of which is usually sat- 
isfactory, but a few of them seem to produce better results than 
the others. 

The commonest contact insecticide is kerosene emulsion. This 
should be made as follows : Dissolve one-half pound of hard, laun- 
dry or whale oil soap, or one quart of soft soap, in one gallon of 
boiling water. Remove from the fire and add two gallons of kerosene 
or coal oil. Agitate this mixture violently by forcing it through the 
spray pump and back into the vessel containing it, for five or ten 
minutes, until a white, creamy liquid is formed which has no drops 
of free oil on the surface. This is the stock solution, and must be 
diluted before using. For plant-lice on anything except very 
tender plants, it should be diluted at the rate of about one part 
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of the emolsion to nine or ten parts of water. For tender plants 
it should be diluted as raucli as one to fifterai. On some delicate 
plMits it is better to use some other insecticide. The emulsion 
should be sprayed on with a nozzle ^ving a fine mist^ and only 
enough should be used to wet all of the insects. 

Another very good insecticide is whale oil sOap. This may be 
purchased from certain dealers. It should be dissolved in water at 
the rate of 1 pound of soap to 6 gallons of water, and should be 
sprayed on as is the kerosene emulsion. 

The lime-sulphur wash has been recommended for use in winter 
to kill the eggs of plant-lice on the apple and other trees. For 
this purpose, it should be used as for the San Jose scale at the 
rate of 1 part of commercial lime-sulphur solution to 8 to 10 parts 
of water. The results of this spray have not always been uniformly 
satisfactory, so it cannot be recommended with certainty. 

Perhaps the most efficient, and certainly the most satisfactory 
contact insecticide for plant-lice is one of the conimercial tobacco 
solutions. These are made up to contain a definite amount of nico- 
tine, and directions go with each package telling exactly how to 
dilute it. All that is necessary is to put the liquid into the proper 
amount of water, stir it thoroughly and spray onto the plants. 
One of the best of these is a nicotine sulphate solution known as 
"Black Leaf 40." 

When good tobacco stems can be obtained, tobacco tea may be 
made by heating the stems in water at the rate of 1 pound of 
stems to from 2 to 4 gallons of water, so that the water simmers 
but does not boil, A spray solution made in this way should not 
be diluted, but should be put directly onto the plants. 

Tobacco dust is frequently used in nurseries and around 
garden plants to repel some of the plant-lice which are found on 
the roots of many plants. A hole is dug around the plant, or a 
trench made alongside the nursery stock, and the tobacco dust is 
spread over the bottom, after which the earth is filled in again. 

Carbon bisulphide, which comes in liquid form, is often used 
in controlling the Woolly Apple Aphis and some other root lice. 
A hole is made in three or four places around the base of the tree, 
and an ounce or so of carbon bisulphide is poured into each hole, 
after which it is quickly closed up again. This method is satis- 
factory only in porous soils, as the gas cannot penetrate a heavy 
soil. The carbon bisulphide is also used for fumigating for such 
insects as the Melon Aphis where the infested plants can be cov- 
ered over. 
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The Greeo Appit Aphis Mp*w w 
Fig. 1— YMingStemMDlher. 
Fig, 2— Adult Stem Mother, 
Fig, 2 — Adult AplerouB Vivip&riiua 

Fig. 4— YouneFmak RecondGeiKn 
Fig. 5— WingolVJvipannisFeiaalpal 

Figs, 7-S~Apt«oi]s Male and Female 



TLAXT I.ICE 

EXPLANATION OF PLATES, 



'ooUy Apple Aphifl {Schiioneura tanigero HauBDii. 

Fig, 9— Apleroub Viiipscous Female. 

Fig, 10— Fall Migrant. 

Fig, 11— Over Winter Young, 

Tlie Black femh Aftiie (Aphii ptriimt-niea So,.) . 

Fig, 12 — AdiiJt AptefoUB ViviparauB FeioBle- 

Fig. 13— Young Female, Fim lostar. 

Fig. 14 — Alal« Female. 

Fig, IS—Chrj/iojia tp- and Egga, 

Fig. 16— Cocoon ol the Preceding. 
(Frocn GiUette t Taylor Bui, 1^. Colo. Eip. StoJ 



VTEli PLANT LICE ■""" 

EXPLANATION OF PLATES, 
ck ChHry Apliii. (Hum «r(ui Fibr.) Fi|. 7— Apteroua Viyipuwu Fem^ of the ScniDd 

mEged Vivipiiroui FemaJe. Fi|. 8— Sprine MifCiuit. 

Mile. Fig. ft— Fall Mignnt. 

The GreeD Puch Aphu. (Afynu firticai Fig. lO-Egg-lsiiug Fenule. 

Si.l. 1 Fig. II— Egga. 

>r. PigB. 12. 13, 14. IS— The Adult, Lacrae Pnpa and 

Eip at the Commoi] Lady Beetle (Sijr 

(From (lillelle i Taylor. &jl! 133, Colo. Etp. Sta. 
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X 111.— The Maple ChsitDphnnu (Cioifopilariii aceria, LinnI 
Fig. 1— Wingleu Vivipuotu Fonale lOrigiiu).) 
Fig, 2— Winged VivipHous Fenale. (OriBiaal.l 
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In greenhouses, what is known as tobacco pap«r is usiially used 
to destroy plant-liee. Several kinds of this can be purchased and 
are fairly effective. Hydrocyanic acid gas is the most effective 
fumigating agent that can be used. It is dangerous, however, to 
make use of it in the greenhouse, as many plants are severely in- 
jured unless it is used very carefully. The proportion in which 
it is generally used in greenhouses is one ounce of potassium 
cyanide, two ounces of sulphuric acid and four ounces of water to 
1,000 cubic feet of space. The fumigaticai should continue for 
about half an boor, but may last some time longer for hardy plants. 
The water should be put in an earthenware vessel, the sulphuric 
acid added to the water, and the potassium cyanide in a small paper 
bag ^ould be dropped into the liquid. As Qob gas is a very deadly 
poison, the person doing the fumigating should be sure that he can 
get out of the house before the gas be^rins to generate. If the 
cyanide eould be hung over the vessel by a string, and dropped 
into it from the door, it would be much safer. All openinga in the 
greenhouse should be closed as tightly as possible before fumigation 
takes place, and the house should be aired out very thoroughly 
after fumigation is completed. All fumigation should be done at 
night. 

For spraying such plants as roses and sweet peas in a home 
garden or city yard, a small hand atomizer or a bucket pump ia 
suflieient. Where a greater amount of spraying has to be done, a 
barrel pump, geared sprayw, or even a power sprayer, is neces- 
sary. The latter is valuable because it gives sufficient pressure to 
force the spray material into many eurled-up leaves which would 
otherwise be missed. 

The few experiments in spraying for plaut^Uee that tiiis office 
was able to observe showed that both the keneene emulsion and the 
tobacco solutions were alti^ether successful. The form in which it 
comes makes the tobacco solution the easiest and best to use for a 
little work. It is more expensive in large quantities than the kero- 
sene emulsion. It is also more satisfactory to ose tobacco on very 
delicate plants, as it was found that nasturtiums, which were badly 
attacked by two different kinds of plant-lice, recovered completely 
after being sprayed by Black Leaf 40, while most of the leaves 
were wilted when kerosene emulrion, diluted at the rate of one to 
fifteen, was used. Black Leaf 40 was also used with excellent 
results in spraying for the Maple Chaitophorus and the Tulip"-tree 
Louse, both of which were very common during most of last Jane. 
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Natural Enemies op Plant-Lice. 

AmoDg the most important of the natural enemies of plant-liee 
are the ladybird beetles. These are rather small, half -spherical in- 
sectSj belonging to the family Coccinellidie. There are a number 
of different kinds, almost all of which are beneficial. The most 
common lady beetle feeding on plant-lice is the Nine-Spotted 
Ladybird (Coccinella novemnolata) . It is about one-fourth of an 
ioah long, with black head and body, and with the wing covers 
or^^-yeUow, marked with nine black spots. This insect ia most 
beneficial in the larval stage. This species became very common 
about the first of July on the maples and other trees badly infested 
with plant-liee in Indianapolis. Another very common aphid feeder 
is the Two-spotted Ladybird {Adalia bipunctata) . It is smaller 
than the preceding species, and has only two black spots on the 
vAng covers, one on each. Another kind which frequently attacks 
the Melon Aphis and other species of plant-liee is the Convergent 
Ladybird (Bippodamia convergens). {PI. II, Figs. 12-15.) This 
form has thirteen black dots on the orange wing covers. The Spot- 
ted Ladybird (Megilla tnaculata) is often very helpful in destroy- 
ing plant-lice on corn. This form is more elongate than any of the 
preceding and is dark pink in color, with ten black spots on the 
wfng covers. It is frequently found in the winter under loose 
bark of dead trees and in similar situations, where it hibernates. 
There are a number of other species in addition to the above which 
also feed on plant-lice. 

Besides the lady beetles, the Syrphus-flies destroy large num- 
bers of plant-lice. While the lady beetles are predaceous both as 
larvfB and as adults, only the larvffi of the Syrphus-flies feed on' 
plant-liee. The adults are extremely common around the summer 
flowers, and were to be found by thousands during the past summer. 
The eggs may be frequently noticed beside a cluster of plant-liee. 
They are long, round at both ends, and white. The larvse which 
hatch from them are most often light green in color, and when full 
grown somewhere near one-half an inch long. The head is Very 
small, and the body tapers from the back end towards the head. 

As both the lady beetles and the Syrphus-flies pupate on the 
plants, usually in the midst of the plant-lice, care should be taken 
not to destroy any more of them than is necessary. The pupa of 
the lady beetles are usually blaek or dark colored, almost oval, with 
the end by which it is attached a little pointed, and hang down 
from a pad attached to the bark. They have a characteristic habit 
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of flipping the whole body when disturbed. The pupte of the Syr- 
phus-flies are brown, elongate-oval bodies, with more or less dis- 
tinct rings around them, and are to be found attached to the leaves 
on which the plant-lice are feeding. 

Besides the predaccous insects which have been mentioned above, 
there are many parasitic insects which attack plantrliee. These arc 
usually very small and are frequently missed. The effects of their 
work on the plant-lice may be easily seen, however. Usually the 
parasitized louse swells up and loses its natural color. Soon the 
skin dries and hardens so that the body of the aphid serves as a 
protection for the parasite until it is ready to hatch out Plant-lice 
with a round hole in them from which the parasite has emerged are 
very common in large colonies. None of the lice which are known 
to be parasitized should be destroyed unless it is necessary, as the 
parasites will hatch out and fly to other plants to infest the colonies 
of lice on them, 

A List of the Indiana Aphididae. 

■ ' Trama erigeronensis Thomas, 

This is a dull yellowish or whitish louse, with six rows of round, 
white, waxy spots on the back and sides, and with the white, waxy 
substance scattered over the body. Only the wingless form has 
been found. 

It was plentiful in June on the roots of the common white-top 
{Erigeron canadense), especially in moist places around Indian- 
apolis. In addition, it has been reported on a number of different 
grasses. At present it is of no economic importance. 

thyllOxera caryaecauUs Fitch. 

This species, found on several kinds of hickory, is most easily 
rew^nized by the gall it makes on the leaf petioles and young twigs. 
' This gall ia globular or oval, and from one-fifth of an in^ ^ on^ 
inch in diameter. When they occur in numbers, they usually groiy 
tf^ether. The gall may be smooth or spiny, depMiding on tiie t^ee 
on which it is formed. 

This insect was found in the northern part of the State on 
Bicoria glabra, on which it formed a smooth gall. The winged 
females were fall grown about the middle of June. 
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Phylloxera caryae-faUax Riley. 

This species forms a gall on the leaves of Hicoria alba, varying 
from one-twenty-fifth to one-fifth of an mch in diameter. The 
color of the gall is greenish-yellow when young, and becomes brown 
when old. It was reported from Indiana by M. T. Cook in his List 
of the Insect Galls of Indiana. 

Phylloxera caryae-globtiU Walsh. 

The gall of this insect is pale whitish-green in color, frequently 
tinged with red and about one-fourth to one-half an indi in di- 
ameter. It is formed on the upper side of the leaf of the shellbark 
hickory {Htcoria alba). Reported by Cook in his List of the Insect 
Oalls of Indiana. 

Phylloxera caryaevenae Pitch. 

The gall of this species is an elongate fold on the under side of 
the leaf along the veins, and has a corresponding ridge on the upper 
side of the leaf. This is also reported by Cook, It is found «i 
Hicoria tomentosa and some other species. 

Phylloxera depressa Shimer. 

The galls are found on Hicoria alba. They are smooth, round 
above and pale yellowish green. It is a very fiat gall which pro- 
jects equally above and below the leaf. It varies from about one- 
sixth to one-fourth of an inch in diameter. This is another species 
reported by Cook. 

Phylloxera inticola Fitch. 

The Grape Phylloxera. 

The galls of this species on the leaves of the wild grape were 
very common in several parts of the State, so it occurs over the 
whole State without much question. These galls are green in color 
and spherical, but very irregular. They are sometimes so common 
as to almost completely cover the whole surface of the leaf. On the 
roots a small swelling is formed, which in nonresistant vines soon 
rote, destroying all of the root below it. It is not to be considered 
a serious pest in Indiana so far as our reports go. 
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Chermes pinicorticis Pitch. 

This insect attacks pine trees, and it may be readily recognized 
when present by the white woolly substance covering the bark of 
the trees. The trees are seldom killed by attacks of this louse, as 
several natvu-al enemies help to hold it in check. It was reported 
only once in Indiana, on white pine near Indianapolis. In other 
States it has been found on Scotch and Austrian pines as well as 
on white pine. 

The best time to spray for this insect would be in early spring 
just before the hibernating season is ended, using some standard 
spray. 



1 pinicorti™ Fitch. ON BARK OP WHITE PINE. 
(From Bui. 173, Maine Eipeiiment SUtJon.) 



Cerataphis lataniae Boisduval. 



This is a very peculiar aphid which is found on palms in green- 
houses in temperate countries, and out of doors in the tropics. So 
far as is known, this is the first published record for this country. 
The insect is very flat, oval, and has a fringe of white, waxy fila- 
ments around the whole edge, which are united. The body is di- 
vided by a cross line a little before the middle. It occurs on the 
upper surface of the palm leaves, and resembles a white-fly to some 
extent. There were no winged forms, although these are sometimes 
developed. It was found in two Indianapolis greenhouses, but it 
was not very common. 

Samantelistes spinosus S him w, 

By deforming a fruit bud, this species makes a gall on witch- 
hazel which is obloi^, green, and covered with long spines. It was 
reported from Indiana by Cook. 
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Hormaphis hamameltdis Fitch. 
A green, conical gall is produced on the upper sides of the leaves 
of witchhazel by this insect. It was also reported by M, T. Cook. 

Pemphigus fraxivifolii Riley. 
The Aah Pemphigus 
This insect proved to be very common on the American ash 
(Franntis amencana) throughout most of June, and while it dis- 
appeared later, the evidences of its work remained during the 
summer It attacks the leaves of young shoots and twigs, and curls 
them up, sometimes quite tightly The lice secrete much flocculent 
wax, and this and the drops of honey-dew are very common inside 
of the curled leaves The winged females develop in June 




WINGED VIVIPAROUS FEMALE, PmiplvM /raiini/olu Riley. (Ori(iiia1.):| 



W1NGLEB8 VIVIPAROUS FEMALE. Ffmpltilta fraxini/»m Riley 
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OALL OF PmvUn> papHSemHt FROU BELOW. (Orifbo).) 
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To control this insect effectively, it will be necessary to spray 
the infested parts as soon as it is noticed, anee the curling of the 
leaves makes it almost impossible to reach aU of the lice. 



GALL OF Pimplvui ponulicauliB FROM ABOVE. (Oriiinal.) 

Pemphigus imbricator Pitch. 
This insect clusters on the under side of beech limbs, and covers 
itself with a woolly mass much as does the Woolly Apple Aphid. 
The insect itself is black. It was reported as occurring at Goshen 
in the northern part of the State, 

Pemphigus populicaidis FHtch. 
The gall of this insect is the easiest thing by which to identify 
it. This is formed on the le&f petiole at the base of the leaf, is 
globular in shape, and has a long narrow opoiing running parallel 
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to the petiole and wrinkled along the edges. When fiist found 
near Indiann polls on Jnne 25th, the galls were almost fnll grown 




and contained nearly mature nymphs. About two weeks later only 
a few winged forms could be found in the galls. 
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WINGED VIVrPAROUa FEMALF, PempJwu- riv«ii.iiii« Waist. (OripnaL 



F Pempfiiffut tjo^abuniua Walsh. (Orisinal.} 
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Pemphigus populi-transversus Riley. 

The gall of this species is formed on the petiole near the leaf 
base. It is elongate-oval in shape, with the petiole running along 
one side, and the opening, a cross slit, on the opposite side from it. 
The galls had only young nymphs in them when foand near Indian- 
apolis on July 8th, the time when the galls of P. popuUcauUs were 
I'ully mature and most of the inhabitants gone. The winged forma 
developed some time later. 

Pemphigus vagabundus Walsh. 
The Vagabond Gall-louse. 
Here again the gall is quite characteristic of the species. It is 
green, very irregular in outline, branched, and when mature has 
an opening at the end of each branch. The gall is formed on the 
end of a young twig. The gall shrivels and turns brown soon after 
the insects leave. It was about mature on the 25th of June, near 
Indianapolis, hut specimens collected three weeks later in the 
northern part of the State were still closed and had nothing but 
nymphs in them. It was found on sprouts of the Carolina poplar 
at Indianapolis, and on both Carolina poplar (Populus deltoides) 
and quaking aspai (Populus iremiiloides) near Lake Wawasee. The 
quaking aspens were badly injured, and in some cases were almost 
killed by the numerous galls. 

Pemphigus ulmifusus Walsh. 
The Red-Elm Gall-louse. 
This louse makes an elongate gall, pointed at both ends, and 
about one inch high, on the upper side of the leaves of the red or 
slippery elm. These galls were found near Indianapolis and at 
Oaklandon, but never in numbers. The galls mature about the end 
of June or the first of July, when the winged forms may be found. 

Colopha ulmicola Pitch. 

The Cockscomb Gall-louse. 

This insect is the one that forms the very numerous cockscomb 

galls on die ebus. It was fotmd commonly in all parts of the State. 

The galls reach maturity in June, and the winged forms which 
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THE COCKSCOMB GALL-LOUSE, Cohvia ulmkoU Filflb. 
W OallaoolMt. (b) Impn^Mcd «ca nmaKUd tar iUb d ttaiia. (o) Nairlr baMbad yoiui. 
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come from them fly to grasses of different kioda to spend the rest 
of the summer. In the fall the winged females again migrate back 
to the elms, and produce a sexual generation, the females of which 
lay their eggs in a protected place on the bark, 

Sckhoneura americana Riley. 

The Woolly Elm-Leaf Louse. 
This was a v(.-ry common species around Indianapolis, and is 
without doubt distributed through the whole State, It forma col- 
onies on the under sides of the leaves of the American elm, and 
cautes them to curl badly, injuring the appearance of the foliage. 
Th«8e galls were most noticeable during June. 

Schizoneura crataegi Oestl, 
A few small colonies of this louse were found at Oaklandon and 
near Indianapolis, It does not seem to be of economic importance 
here. The insects cluster on the under sides of the twigs, especially 
where some injury exposes the wood, and are completely covered 
by the woolly wax they secrete, resembling the Woolly Apple Louse 
in general appearance. 

Schizoneura lanigera Hai^m. 
The Woolly Apple Aphis, 

The bunches of white woolly substance on the under sides of 
apple twigs and limbs were very common on many of the trees 
examined. While the louse may injure the branches of the tree, 
its worst damage is done to the roots, on which it forms galls or 
swellings. After they kill a root, the lice migrate to other living 
roots. The winged migrants are developed in the fall, and, usually 
after flying to some other tree, produce living young which are triie 
males and females, and the latter lay one egg apiece in cracks in 
the bark of the tree trunk. These eggs hatch in the spring, and the 
production of young again commences. The winged form is about 
one-twelfth of an inch long, and both it and the wingless form are 
reddish-brown in color when the wax is removed. 

These insects are very easily distributed on nursery stock, and 
the buyer should be careful that his stock has none on it, or bears 
no evidence of their work. In the nursery it is probably best con- 
trolled by putting a considerable amount of tobacco dust in trenches 
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THE WOOLLY ELM-LEAP LOD8E. 



V CURL OP ELM, CACSED BY THE WOOLLY ELM.LEAF LOUSE. 
(Prom Patch, Bui. 181. Uaiu Eip. SU.) 
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along the rows. This acts as a fertilizer in addition to killing the 
aphids and repelling them. For destroying the lice on the branches, 
either a kerosene emulsion made up to contain 7 per cent, of ker- 
osene, or a tobacco solution such aa Black Leaf 40 which has some 
map added to make it spread better, should be used, and should be 
applied with as much force as possible in order to penetrate the 
woolly substance covering the aphids. Lime-sulphur used in win- 
ter will destroy any of the young which may be hibernating on the 
, trunks. When the branches and upper parts of the tree are cleared 
of lice they can be kept from coming up from the roots by banding 
the trees with some other substance, as tree tanglefoot, which will 



ROOT OALLS OF THE WOOLLY APPLE APHIS. 
(From Gillette and Taylor, Bull. 133, Cola. Eip. Sta.) 

prevent their crawling up the trunk. Where the roots are badly 
infested, the dirt should be removed from around the crown of the 
tree to a depth of six to eight inches, and for a distance of about 
three feet from the tree. Then 10 per cent, kerosene emulsion or 
commercial tobacco solution in the right proportions should be 
sprayed into the hole until the exposed parts and the ground are 
thoroughly drenched. After using at least two to three gallons to 
a tree, £11 in the earth again, banking it np against the trees. In 
open porous soil, carbon bisulphide can be injected into the soil, 
and will kill most of the lice on the roots. At best the root treat- 
ment ifl only temporary and will probably have to be repeated if the 
lice become bad again. (Plate I, Figs. 9, 10, 11.) 
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Longistigma caryae Harris. 

The size of this plant-louee will easily distinguish it from any 
others found in the State, aa it is the largest one which occurs here. 
It is one-fourth of an inch long, and brown or blackish. It was re- 
ported but once, from Cass County, on basswood. It also occurs on 
hickorj-. 

Melanoxanfherium smithiae Monell. 

This species is dusky reddish in color and about 3/24 of an inch 
long. It occurs on wiUow on the woody stems, and on the young 
shoots if it is numerous. Only one record was obtained, from 
Oaklandon. 

Melanoxantherium salicis Linn. 
The Spotted Willow-louse. 

What seemed to be the wingless female of this species was found 
at the same time as the preceding, but on another species of willow. 
It is called the Spotted Willow-louse on account of the large whitish 
spots on the upper side of the body. The length is at least o"ne- 
eighth of an inch. 

Chaitopkorus aceris Linn. 
The Maple Chaitophorus. 

For a time in June this louse attracted much attention in In- 
dianapolis and other cities in the State. The lice are pale greenish- 
yellow with the top of the body more or less blotched with brown, 
and with red eyes. They had a habit of clustering on the under 
ddes of the leaves near their bases, and along the leaf petioles, and 
when they became numerous euon^ they even formed colonies on 
the upper sides of tile leaves. The honey-dew which they secreted 
attracted most of the attention which was bestowed on th«n. The 
upper sides of the leaves of whole trees were coated witii a shiny, 
somewhat sticky, substance which glistened in the sunlight. The 
sidewalk beneath the trees also had many of the little spots on it. 
After about two weeks of this, the leaves of the Norway maples, 
which were the most badly infested, began to drop off. Several 
heavy rains about the last of June washed away all traces of the 
honey-dew, and about this time a number of natural enemies, es- 
pecially lady beetles, increased so greatly that the lice practically 
disappeared for the rest of the summer, only a few isolated colonies 
remaining on some of the younger trees. 
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Several attempts to control this insect commerciaUy were 
watched and were snccessfnl in every case. Tobacco solutions were 
need each time. The increase in the number of natural enemies no 
doubt helped greatly by destroying all of the lice not killed by the 
si>raying. 

Some idea of the amount of attention which this insect attracted 
may be gained from the fact that this office had an avera^ of 
twelve calls a day for about two weeks in regard to its attacks, and 
a lesser number for »ome tjme before and after the time when it 
was most abundant. (Plate III, Figs. 1 and 2.) 

Chaitophorus populicola Thos. 
The color of this louse is black, with the abdomen clay-yellow, 
marked with black. The wingless forms are very dark brown, or 
blackish, with a little lighter yellow in their middle. The young 
are reddish-brown with a large, yellow inverted Y-shaped mark in 
the middle of the body. It was common around Indianapolis on 
the Carolina poplar during the summer. 




WINGED VrVIPAROCS FEMALE, CToiloplorm pajnlHolia Ooatlund. (Origliial ) 

Chaitophorus populifoliae Oestl. 
This aphid was found on the under side of leaves of Carolina 
poplar near Indianapolis. It has the front part of the body black, 
and the abdomen pale green with eight cross bands. 

Chaitophorus viminalis Monell. 
This is a black species, with a pale green abdomen marked with 
black bands, and sometimes almost wholly black, and with a row 
of bUck spots on each side. The wingless forms are pale gpe«i or 
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yellowish, with long hairs on the body. It was found around In- 
dianapolis, at Oaklandon and at Noblesville, and probably occurs 
throughout the State. 

Calliptcrus asclepiadis Monell. 
This little insect, about one-sixteenth of an inch long, was very 
common on the under side of leaves of the milkweed (Asclepias 
syrica). It is pale yellow, and the wings usually have dark blotches 
on them. It was found around Indianapolis and in the northern 
part of the State, so it is probably general in distribution. 

CalUpterus bellus Walsh. 
The distinguishing mark of this insect is the bla«k or dark baud 
along the front edge of the wing. It is also pale yellow in color. 
This was a common species on the under side of leaves of white oak 
around Lake Wawasee. 

CalUpterus caryae Monell. 
This is another pale yellow species without any cornicles or 
"horns" on the abdomen, and with clear winga, which, was found 
on the under side of the leaves of hickory at Lake Wawasee about 
the middle of July. 

CalUpterus discolor Monell. 

This .occurs on the under side of the leaves of white oak. It 
resembles the insect found on milkweed in having spotted wings, 
but the abdomen has several conspicuous dusky cross bands. This 
was found in small numbers, both at Noblesville and at Lake Wa- 
wasee. 

CalUpterus pu-nctatus Monell. 

This is still another pale yellow insect which is also found on 
the under side of white oak leaves, but the wings in this form arc 
not spotted, and have the front margin pale. It was found only at 
Noblesville in June. 

CalUpterus trifolii Monell. 

The Clover Callipterus. 

This is a yellow species which is found on clover, usually fairly 

commonly. None were observed during the past summer, but it 

was very easily found two years ago, when the Green Pea Louse was 
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so abundant on clover. The abdomen of this species has six rows 
of dusky tubercles running lengthwise. As with the othw species 
of CaUipterus, this is usually solitary, only a small number occur- 
ring on a leaf. It was found at McCordsville two years ago. 




Monellia caryella Fitch. 
In color this resembles the above species rather closely, but the 
wings are laid flat on the body, which is itself somewhat flattened, 
while in all the others similar to this the wings are held roof -like, 
v.'ith the hind edges touching above the body. A few specimens 
were found at Lake Wawasee on young shellbark hickory trees 
about the middle of July. 
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Drepavaphis acerifoUi Thoa. 
This was common throughont the State od soft maple, and is oc- 
casionally found on hard maple. It is brown with a pale yellow to 
brows abdomen marked with black across the middle. The eyes are 
bright red. There are two pairs of spines or tubercles in ihe middle 
of the abdomen, either one or both of them black, which readily 
distinguish the species. The second pair is the longer, and the two 
spines are slightly united at the base. 

Aphis hrassicm Linn, 
The Cabbage Aphis. 
Nothing is a much commoner peat of cabbage than this insect. 
Usually the parasites are numerous enough to prevent serious dam- 




THE CABBAGE APHIS. Apiii braaika Linn. 

rouH Eemale. (bandc) WlDfiless viviparoua femaleSp ei 

Pomona Jounwl of Entomologv, Vol. III.) 
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age, but ia spite of them the lice frequently break forth and damage 
the young plants especially. The winged females are yeUowish- 
green in color, with much of the front part of the body black. The 
\vingle8s forms are pale grayish-green, but are almost always cov- 
ered with enough whitish meal to hide the true color. The body 
usually has a row of black spots down each side, and often other 
black flecks in addition. It was found near Indianapolis, and is 
probably all over the State. 

The most important thing in the control of the Cabbage Aphis, 
as in the control of most of the cabbage pest«, is to clean up the 
fields or patch thoroughly in the fall after the eggs are laid on the 
leaves and stubs. If these are destroyed, all the eggs are removed, 
and any hibernating places are destroyed at the same time. When 
the lice become abundant enough on, the plants to need spraying, 
any of the standard remedies may be used, such as kerosene emul- 
sion or Black Leaf 40. These should be sprayed on with consider- 
able force in order to penetrate the mealy covering of the lice. 

Aphis cephalanthd Thos. 

The Button-buEi Aphis. 

Both the wingless and winged forms of this louse were found at 
Wawasee on the IStJi of July. The willed form is black with a 
brown abdomen, with little waxy secretions along the edge. 

Aphis forbesii Weed. 
The Strawberry Root-louse. 
Strawberry beds are often infested with this louse which 
causes the plants to wither and die. The aphids are about 1/20 
of an inch long and dark green or blackish in color. Most of the 
injury is done in light sandy soil. The insects attack the roots, 
oft«i covering them completely. The tiny eggs may be found along 
Uie stems and mid-ribs of the green leaves in fall and winter. They 
are black and shining. The young liee which hatch from these 
eggs in the early spring begin to form colonies on the tender leaves 
of the crown of the plant. In two or three weeks the ants which 
are the constant attendants of these lice, appear and carry the 
aphids down onto the roots of the plant. These ants protect the 
plant lice during the summer and take them to new food plants 
when the old ones die. 
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There are some parasite which help greatly in eontrolling this 
insect and keep it from hecomiEg fatal to whole strawberry beds. 
In addition, there are some more or less successful control measures 
which may be practiced. Plants that are not infested should be 
secured, and- they should be planted on land that has had no in- 
fested plants on it The plants can be disinfected by delaying the 
planting till all of the eggs have hatched, ajid then dipping the 
plants for a few minutes into dilute tobacco extract solution. 
Where a new bed is to be planted near an old one, the latter should 
be destroyed the previous fall to prevent the winged lice from 
migrating to the new plants. Perhaps the best way to lessen the 
numbers of liee in an old bed is to bum it over carefully with a 
quick hot fire. This should be done in early spring by spreading 
straw or grass over the bed just as the plants begin to grow and 
setting fire to this. This burning over kills all. the young lice and 
the e^s as well, and is beneficial in other ways. 

This louse has been found in several scattered localities in the 
State and is probably distributed all over it. 

Aphis gossypii Glover, 
The Melon Aphis. 

This louse does the most damage to melons, causing the. leaves 
first of the young shoots and later the whole plant to curl up and 
then to wilt. It probably has the greatest variety and the most 
food plants of any species found in the State. As soon as the 
melons start their growth, usually, the lice migrate to them from 
nearby weeds on which they commenced to develop in the spring. 
The color of these lice is, very variable, ranging from light yellow 
to an almost blackish-green. They are about 1/15 of an inch long. 
The winged form is black, with the abdomen varying in color like 
the wingless mentioned above, and with a row of black spots down 
each side, and with the "boras" or cornicles of the abdomen blaek. 
It is common on melons around Indianapolis, but did not seem so 
abundant as usual this year. In the early summer this si)ecies was 
a very serious pest of nasturtiums. It clustered on the under side 
of the leaves near their bases and was so common that many beds 
were almost wholly destroyed. Black Leaf 40 was used very suc- 
cessfully on these plants. It was also found on gourds in the city 
about the middle of September. 

The control of this insect is helped greatly by the many para- 
sites which attack it. Artificial methods of control are usually 
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iry in spite of the numerous natural enemies. One of the 
most important things to do in controlling the louse ia to watch 
the vines carefully and when one is found which is very badly at- 
tacked, to destroy it completely in such a way that the lice are all 
killed. Spraying should be done as soon as the lice are observed, 
as it ie almost impossible to spray for the pest successfully after 




» Bide. (I) Melon lefiv«a shovinil 
Gi tQe leaves. (From Chittenden. Cir. SO. 
Qology. U. S. Dep. o[ A(T.) 



the leaves are badly curled. Tobacco extracts or kerosene emulsion 
should be used for spraying, and an underspray rod, or the vines 
should be turned over to be sprayed. Black Leaf 40 diluted one 
part of the tobaeeo solution to fifty parts of water has been re- 
ported as very effective in controlling this louse. Kerosene emul- 
sion should be made very carefully to prevent injury to the foliage. 
Fumigation is usually the most reliable and effective method 
of combating the melon aphis. Either carbon bisulphide or tobacco 
fumigation sheets may be used. The latter are probably the most 
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satisfactory- Jf only a few vines are to be treated, inverted tubs 
or lai^e buckets may be used to cover them, and about a teaspoonful 
of carbon bisulphide evaporated to every cubic foot of space under 
the tub. When many plants are to be treated, it is much better 
to make light frames wide enough to take in the whole plant, and 
long enough to cover two or three. These may be about 4 by 6 
feet, and from 8 to 12 inches high. The frames should be covered 
with cheap closely woven muslin which is to be soaked in linseed 
or other oil. The muslin should be cut long enough to leave about 
a foot free around the edges. The frames should also have cross- 
slats nailed on their tops for convenience in handling. The frames 
are placed over the vines and earth piled on the projecting flaps 
of cloth most of the way around. Then the tobacco sheet to be 
used is torn up into strips and put under the frame in a tin can, 
after which it is lighted, and the covering of the cloth flap com- 
pleted. The fumigation should continue for from ten to thirty 
minutes, depending on the results. Fumigating powder may be 
used in place of the sheets. The complete destruction of the vines 
as soon as possible after the crop is harvested is also very helpful, 
as many of the lice are destroyed in this way. 

Aphis koughtonensis Throop. 
This was found by Professor J. Throop near Indianapolis in 
1904 and 1905. The wingless forms are pale green, about 1/16 of 
an inch long, and hairy. The winged forms are about as long, 
slightly darker green, and not hairy. This louse curled the leaves 
of Houghton gooseberry very badly. 

Aphis helianthi Monell. 

The Sunflower Aphis. 

The wingless forms were common on the sunflower during most 

of the summer. They are green, varying from pale to dark, and 

more or less shaded on the abdomen. This species was found 

around Indianapolis. 

Aphis maidis Fitch, 

The Corn Leaf Aphis. 
This louse was not reported to the office during the past year, 
but it is included in Hunter's Catalogue, and is probably common 
over the State. It is bluif^-green in color, about 1/12 of an inch 
long, and appears in the latter part of the summer. 
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4pAu kcIunIAi UonelL. ON SUNFLOWER LEAP. (First Aamisl Report.! 

Aphis medicaginis Koeh. 
This was a very common species on an undetermined legume at 
Lake "Wawasee, The winged forms are black, with a blackish- 
green abdomen. The wingless forms are shining black when full 
grown and their appearance as they stand out among the dull 
yonuir i« quite idiaraetAnstic. 
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Aphis persic(B-niger Smith. 
The Black Peach Aphis. 

This louse attacks both the roots, the young shoots and the 
leaves of the peach. As with the Woolly Apple Louse, most of the 
damage is to the roots, althoi^h it frequently becomes bad on the 
foliage. The full grown wingless lice are about 1/12 of an inch 
long and rery dark brown or black in color. The young found 
on the leaves and stems are reddish-yellow. Only the wingless 
forms are found on the roots, and tiiey continue to grow and pro- 
duce young through the year. In the spring some of them migrate 
to the foliage and begin colonies there. Prom a few small colonies 
they may spread over the whole tree. 

As the lice are firmly attached to the roots, all nursery stock 
should be examined to see that there are none on its roots. Tobacco 
dust in the nursery rows, as suggested for the Woolly Apple Louse, 
should help to prevent injury to nursery stock, while the roots of 
trees that are attacked should be treated as suggested for the Woolly 
Apple Louse. It may be controlled on the leaves and branches by 
spraying with any of the sprays usually used. Young shoots which 
are found with lice on them in spring should be destroyed. {Plate 
I, Figs. 12, 13, 14.) 

Aphis pomi DeGeer. 
The Green Apple Aphis. 

This pest of the apple and pear was very common over the 
whole State during the past year, the attacks continuing through 
the summer. The injury to the young trees is the most serious, as 
the leaves are first badly curled and then drop off. On old trees the 
leaves are often badly curled, but the damage is not so great as on 
the young trees. The black, shining, oblong e^s are very commoo 
in winter on the twigs, in crotches and bud axils of badly infested 
trees. These e^s hatch in the spring just before the buds open, 
and start colonies which continue to grow and produce wingless 
and winged migrating forms through the summer. 

Winter spraying with lime-sulphur as for the San Jose scale 
has been reported as destroying the eggs of this and other species 
of apple plant-lice, but there are some experiments reported which 
were not suecessfuL The lime-sulphur will do no harm, and will 
probably be of value in most eases. For the Green Apple Aphis, as 
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for other species which curl the leaves, spraying should be done 
before the insect has curled the leaves, as successful spraying i? 
then impossible. Tobacco extracts, kerosene emulsion containii^ 
7 per cent, kerosene, whale oil soap at the rate of 5 to 6 gallons of 
water to 1 pound of soap, or dilute miscible oils are succeaefal in 
controlling this and other lice affecting the apple. Care should be 
used in spraying to reach all of the insects, and good pressure is 
necessary to do this successfully, (Plate I, Pigs. 1 to 8.) 

Aphis populifolia Fitch. 
Only the wingless forms of this aphis were found. They oc- 
curred on the tips of sprouts of the quaking aspen at Lake "Wawasee. 




WINGLESS VIVIPAROns FEUALE. Aplit vpidi/olia 



The color is dark reddish-brown to blackish, with several spots of 
white pulverulence on the body. The cornicles or "horns" are 
much longer than in most similar species. 

Aphis rumids Ijinn. 
The leaves of a species of Atriplex were curled and twisted by 
this insect. It was found only once, at Noblesville, and then in 
small numbers. It is a rather large, black aphid with a dark green 
abdomen, which has several black stripes across it. 
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Aphis setarice Thos. 
The Rusty-Brown Plum Aphis. 
This rusty-brown species was abundant on plum in several 
places around Indianapolis during June. It attacks the yonng 





THE RUSTY-BROWN PLUM APHIS. Apia lerlaria Thos. 
Winged vivipuvus (einals. (From Bwiboni, Bull- 89, Okl|thoma;Eip. 
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shoota and the leaves, clustering on the under sides of the latter, 
and curling them, and at times even attacks the bloesoms and keeps 
the fruit from setting. Late in June reports of the attacks ceased, 
iiiaking it evident that the winged lice had migrated to one or 
several of the grass plants which are their food during the sum- 
mer. In the fall they again migrate back to the plum to lay their 
e^s. These lice can be controlled on the plum by spraying as 
soon as they are found, with one of the standard remedies. 

Aphis sorhi Kalt. 

The Rosy Apple Aphis. 

This louse was reported as rather abundant from two or three 
places around Indianapolis during June of the past summer. The 
wingless females are variable in color, ranging from salmon color 




THE ROSY APPLE APHIS. Apia lorbi Kalt. 
Winied vivipHrouB [enisle. (From Sanderaon's Insect Fests of Farm. Garden and Orcbard.., 

to purplish or black, with a bluish powdery substance covering the 
body. They are noticeably larger than the Green Apple Aphis. 
Their habits are like those of the Green Apple Aphis at first, and 
they may be controlled in the same way. In the summer, however, 
the winged forms migrate to some unknown food plant, and re- 
main till fall, when they return to the apple and lay their eggs. 
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Aphis spirelltE Sehout 

•The insect that has been called by this name was very common 
during much of the summer on Spirea at Indianapolis, infesting 
the terminal shoots and the leaves. It looks almost exactly like a 
small Green Apple Aphis. 

Aphis vernonUE Thos. 
This is a small dusky aphis with a pale yellow abdomen which 
was found on ironweed at NoblesviUe about the middle of June. 

Gerosipha ruhifolii Thos. 
This species was found on wild blackb^Ty both at Wawasee and 
at Indianapolis. It is a very small, black, with a pale yellow-green 
abdomen, which is mottled with blue-green, and has five jointed 
antennse or "feelers," while all of the similar species have the 
antennie six jointed. The wingless form is pale yellowish-green, 
with the body mottled with blue-green. It is found on the under 
side of the terminal leaves of the shoots, causing the leaves to 
wrinkle and curl and to bunch up. 

Toxoptera graminum Bond. 
The Spring Grain Aphis or Green Bug. 
This louse was not reported to the office during the past year, 
but it has been found in the State by F. M. Webster and others, 
and is one of the three species reported directly from the State in 
Hunter's Catalogue of the Aphididte of North America. It is 
yellowish- green in color, varying in size from 1/25 to 1/14 of an 
inch. When it once gets a start it increases very rapidly in num- 
bers. Certain parasites are very helpful in controlling the insect. 
The dratruetion of volunteer oats and wheat in the early fall is 
the most effective method of controlling the louse. 

Toxoptera muhlenburgia Davis. 
This is another grass apbid which has been found recently by 
Phillips and Davis at Richmond and Lafayette, 

Hyadaphis pastinacew Linn. 
This is a species which was abundant on Pastanica sativa, a 
very common roadside weed. It clustered on the upper part* of 
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the stalks and on the flower umbels. It is green, with black mark- 
ings on the abdomen, and with the head and thorax black. It was 
found around Indianapolis early in July. 



Rhopalosiphum rhois Monell. 
This is a reddish-brown aphid which is sometimes common on 
the ornamental sumach. It was found on the young flower stalks 
of sumach grown in a nursery at Lafayette. 

Myzus cerasi Fabr. 
The Black Cherry Louse. 
This is a deep shining black species that often becomes abun- 
dant on cherry. It was found near Indianapolis, in small niun- 
bers, about the time that the late cherries were ripe. It clusters 
on the young shoots and on the under side of leaves. Spraying 
with the remedies as suggested for the Green Apple Aphis should 
control this pest if it becomes very bad. (Plate 11, Figs. 1-3.) 

Myzus persiccB Sulz. 

The Green Peach Aphis. 

This louse was common on peach around Indianai>olis during 

the last of May and the first of June. On the peach the form is 

pink when first hatched from the eggs. These pink individuals 
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give birth to pale green forms, which in turn raise mostly winged 
forms which are greenish with a lai^ black blotch in the middle 
of the abdomen, and with the head and thorax black. The winged 
forms fly to a great variety of plants, including cabbage, tomatoes 
and many other vegetables as well as a number of weeds. In the 
fall they fly back to the peach trees, after raising several genera- 
tions of young on the summer host plants. The eggs are then laid 
on the peach by sexual forms. The smnmer and the spring forma 
are very similar, except that the "horns" or eomiclea of the sum- 
mer forms are swollen near the outer end, while in the forms on 
the peach they are straight. 

The trees known to be infested with the lice should be sprayed 
about a week before the buds open with one of the standard sprays. 
If the foliage is found to be affected the same remedies may be 
applied to it. This insect was also very abundant on nasturtiums 
along with the Melon Aphis, and was destroyed by spraying in the 
same way as was that species. (Plate II, Pigs. 4-11,) 

Myzm rosarum Buekt. 
Specimens of this louse were common, but never numerous, on 
the under side of leaves of roses at Indianapolis during most of 
the summer. The insect has a green abdomen with black cross 
bands. The wingless forms and the young are apple-green, and 
the latter have long hairs with little knobs on their ends arranged 
in rows oveo- the body. 

PhorodoH humuli Schrank. 
The Hop Aphid. 
Wingless specimens of this aphid were brought in once from 
Indianapolis in July. It is pale green to apple-green in color, and 
has two prominent, almost spine-like humps on the front of l^e 
head, one just inside of each antenna or "feeler." It was found 
on the leaves of the hop plant. 

Macrosiphum erigeron&nsis Thos, 
This is a rather long, slender form, pale green in color, which 
was common on white-top {Erigeron canadense) during the early 
part of the summer. It was found at Lake Wawasee, at Nobles- 
ville and near Indianapolis, so it is probably distributed over the 
whole State. 
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Macrosipkwm lirodendri Monell. 

The Tulip-Tree Aphid, 

The leaves of several tulip trees in Indianapolis were badly 
infested with this louse late in June and during July. "While there 
is usually a little dropping of the leaves at this time, this was 
greatly increased by the attacks of the plant-lice. The winged 
forms are a reddish-brown, with the abdomen pale green. In addi- 
tion to this form there is a variety which is pale reddish in color, 
specimens of which are usually scattered among the liee on the 
lower sides of the leaves. Some of these tulip trees were sprayed 
commercially with a prepared tobacco solution, and the plant-lice 
were practically exterminated. At the time this was done, there 
were a great many lady beetle larvte among the liee. When the 
trees were examined a few days later, there were dozens of the 
[lupEe of the lady beetles scattered over the leaves, twigs and 
trunks. Later on the adult beetles emerged, and they probably 
helped greatly, both as larvte and as adults, in making the spraying 
seem so effective. 

Macrosiphum pisi Kalt. 

The Green Pea Aphid. 

This is a large green louse which is very abundant on garden 
and sweet peas, clover and other related plants. It was found in 
many city yards in Indianapolis during the past summer, and two 
years ago was so common in many clover fields near the city that 
the clover remained on the ground for more than a week after 
cutting without showing any signs of curing. The clover stems 
were so plastered with honey-dew that the moisture could not 
evaporate from them. When such a condition is threatened, the 
clover should be cut even before it is ready, as it will cure befor*' 
the lice have attacked it badly, and many of the lice are killed by 
the destruction of their food plant This insect has a number of 
natural enemies which help to keep it from becoming too great a 
pest. The moat important of these is a fungous disease which acts 
best in damp weather, but has hardly any effect in dry weather. 
On sweet peas or on a few vines of garden peas any of the usual 
remedies will be effective. Where city water pressure is available, 
turning the hose on the vines with as strong a stream as possible 
in an effort to knock off all the lice has been recommended. What 
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few experiments we tried this way were not very successful, but it 
might control the insects if repeated frequently. Spraying with a 
traction sprayer, using whale oil soap or some of the tobacco solu- 
tions should be tried on large fields. It is a rather expensive 
method, but ought to save the crop if it is done properly. 
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Marroxiphnm ros(w. rjinti. 
The Rose Aphid. 
This is usually a eommon insect on the rose, but curiously 
i-nough it was very infrequent during the past summer in many 




THE ROSE APHID. Miicrt>>fp>Km r» 

ja [emate. (b) WingiSH viviparoua female 

Jounul ol EntomoLogy, Vol. III.; 
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places where it is ordinarily abundant. This species also has two 
color varieties, one pale to apple-green, the other pink or reddish. 
The two are often found intermingled on the young stems and the 
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larger leaves. The insect prefers the sterna and buda. The comicleB 
or "horns" of the abdomen are very long and blackish or black. 
It has been found all over the State. 

Macrosiphum rudbeckKE Pitch. 
The attack of this loose is most frequently noticed on the Qoldeii 
Glow, althoi:^h a number of other composites, botli wild and culti- 
vated, are often infested by it The typical form of this louse is 
wine-red in color, but the color is very variable from this to dark 
brown, or shining blackish-brown. Specimens of what is called 
Macrosiphum ambrosicB were also found on several composites, but 
it seems impossible to tell the two apart, so they are both included 
here. This species was also found everywhere in the State. 

Macrosiphum sanbomi Gillette. 
The Brown Chrysanthemum Aphid. 
This is a very dark brown or blackish species which is usually 
common on chrysanthemums in greenhousea It was found in 
several Indianapolis greenhouses. 

Macrosiphum solanifoUi Ash mead. 
The Potato Louse. 
A few specimens sent in late in June from near Indianapolis 
form the only record we have for this species. It is a large, green 
form, occasionaliy reddish, which closely resembles the species 
found on the sweet pea and other legumes. M. solanifolU occurs 
largely on the potato, but it is also found commonly on the l^umes 
and upon some other plants, as Shepherd's Purse. 

Macrosiphum viticola Thoe. 
The tender leaves and young shoots of the grape, both wild and 
cultivated, are often attacked by this insect. It varies greatly in 
size, the smaller specimens looking a great deal like speeim^is of 
Aphis, The color is blackish, with the abdomen dark brown. The 
wingless forms are dark brown. It was found at Lake Wawasee 
about the middle of July and at several places in and around In- 
dianapolis during the summer. 
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SOME POWTS ON THE CONTROL OF PLANT 
DISEASES. 



There are a few fundamental principles in the controlling of 
plant diseases which should be taken into consideration. In the 
first place one should have at least a little knowledge of plant 
physiology and appreciate the damage that is being done when 
any part of the plant is diseased to such an extent that it cannot 
properly perform its function. The orehardist or farmer should 
also be familiar with those conditions that favor the welfare of the 
plant, such as proper cultivation and fertilization, as well as those 
conditions that favor the development of the fungous diseases. 
To intelligently combat any particular disease, some OMiception of 
the life history of that disease is essential. Since climatic condi- 
tions vary so much in the different latitudes, as well as during the 
different seasons it is quite important that in order to combat a 
disease to the best advantage that some knowledge of its life history 
be acquired. Great care should exist in the preparation and appli- 
cation of the ftmgicidea 

It ia a well-known fact that certain varieties of plants are more 
or lees resistant to certain diseases. The reason for this is not 
well understood but the fact remains. In Indiana the Smith Cider 
and Maun apples are particularly susceptible to the attacks of 
apple blotch. Brown rot which causes so much destruction of stone 
froits does not attack the Marietta and Wild Goose plums to any 
great extent. The Early Harvest variety of blackberry is ususdly 
badly affected with orange rust while the Snyder variety of black 
raspberry is quite resistant to this thouble. 

In connection with the treatment of any fungous trouble gen- 
eral sanitation should not be overlooked, for since the spores of the 
disease may be harbored upon the leaves, twigs or cajikers on the 
branches, it is evident that these sources of infestation should be 
intercepted. Where the soil becomes infected crop rotation should 
be practiced. 

The chief means of control is sprajdng. The most common 
mistake in the application of a fungicide is made by applying it 
too late. The oi^nism producing the disease can very seldom be 
killed after it has started its growth upon the host. Careful watch 
should, therefore, be maintained and when conditions are ri^t for 
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the spores to be discharged or when the first tividence of the trouble 
Eihows itself the fungieide should be applied — not for a cure but 
to prevent infection. Possibly the only exception to this may be 
in connection with the powdery mildews. Although they cannot 
be eradicated by spraying after they have become established, yet 
they may to a considerable extent be held in check on account of 
the superficial nature of their growth. Growth that is taking place 
within the tissue of the host, however, will not be killed by fungi- 
cides. Germinating spores on the surface may be killed if they are 
caught before the growth has penetrated the tissue. It is evident, 
therefore, that in spraying for fungous troubles the operation 
should precede the occurrence of the disease. 

There is a great difference in the resistance of different host 
plants to spray injury and it is therefore essential that the 
strength of the solution be regulated according to the host plants 
on which it is applied. Climatic conditions always seem to have 
a great influence upon the injury produced by the spray solution. 
This still provides a large field for investigation. 
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SOME IMPORTANT DISEASES OF APPLE. 



The following discussion of apple diseases is designed to enable 
the orehardist to reeogniKe any one of the diseases described without 
having to subject it to a laboratory examination. It is often very 
difficult to distinguish some of the troubles from the cankers alone 
especially in their early stage of development. In their later 
stages, however, they are quite characteristic and those affecting the 
tree as cankers, leaf spots and also producing diseased fruit, may 
often be diagnosed by observing their appearance on the various 
parts of the tree. Technicalities are avoided as far as -possible 
throughout the entire discussion of plant diseases in this report. 

Apple Scab. 
Veitluria Fomi — (Pr.) WJnt. 
This disease is very destructive to fruit in Indiana and also in 
the other middle western States. It is very widely distributed and 
in any part of the country where scab does not have a foothold it 
is because the apple is not generally grown. Cool and damp 
weather, either during the spring or summer furnishes a favorable 
condition for the development of this disease. 



E aCAB^ONiLEAVES. 
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The loss from apple scab is tremendous. Infested fruit must 
be sold at a greatly reduced price and the number of bushels is 
much reduced aa a result of this trouble. The loss is heavy each 
year and tiie average of every second year, according to a con- 
servative estimate, destroys from 25% to 50% of the crop. The 
fruit and leaves are most commonly affected, but the leaf stalk, 
flowers and twigs are not exempt from the attacks of scab. This 
disease is very readily recognized on the leaf by the velvety, olive- 
green blotches caused by it. Both sides of the leaves are likely to 
be affected. On the fruit small greeniah blotches appear at first 
and later the ch^acteristic scabby surface develops from these 
blotches. It is believed tiiat the spores develop superficially for 
a short time and then the fundus penetrates the tissue. 

The result of the disease upon the fruit is very characteristic. 
The affected part ceases to grow and an iU-shaped apple results. 
In severe infestations deep cracks form across the diseased part 
of the apple veiy much like the cracking produced by the apple 
blotch. 

No varieties of apple are entirely free from the atta<^ of this 
parasite but certain ones are known to be particularly susceptible. 

It is believed that a perfect stage of this fungus is developed 
during the winter from the infested leaves that fall to the ground. 
This belief is borne out by the fact that the lower leaves show the 
disease early in the spring while the upper ones are comparatively 
free from it. On account of the economic importance of scab a great 
deal of work has been done by the various experiment stations of 
every State for the purpose of determining the best control 
methods. Results of these numerous experiments prove that lime- 
sulphur at the strength recommended in the dilution table will 
very effectively control scab. During the past season, which was a 
very favorable one for the development of scab, it haa been found 
advisable to use the stronger fungicide, Bordeaux, cm varieties 
that do not russet badly. As a general recommendation, however, 
lime-sulpbur should be used for the second summer spray on ac- 
count of the injurious effects of Bordeaux upon the young fruit. 

Apple Blotch. 

Phyllosticta solitaria — E. and E. 

In the sovthem half of this State this disease has bocome very 

serious. The blotches on the fruit as weU as the twig cankers are 

Tezj- eharaeterittie of the fungus. Orchardiats ore annually niff«r- 
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ing heavy losses principally through the lack < 
acquainted with the disease and methods for it^ control. Since 
lime-sulphur has so successfully controlled scab, it is unfortunate 
that it will not work equally well against this disease — as bloteh 
is BO often confused with scab. 



APPIE BLOTCH. (Origini 



ly Google 



Indiaxa Stati! Entomologist. 243 

Blotch shows on the fruit as small, brown, irregular blotches 
which grow until they reach a size of from i to ^ inch in diameter. 
The surface of the fruit becomes rigid within the areas of the 
blotches which causes it to crack much the same aa in a bad scab 
infestation. Smith Cider and Mann are particularly susceptible 
varieties in Indiana. 



APPLE-BLOTCH CANKERS ON YOUNO TWIGS. (Third AiunuJ S^mrt.) 
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The twig cankers cause the water sprouts, fruit spurs and 
smaller twigs to have a general roughened or shaggy surface. 
Sniiall brown areas from i to ^ inch in diameter may be seen and 
it is in these areas that the fungus passes the winter, and is the 
source of a re-infection the following year. Tiny black raised 
points may be seen in the brown area and from these multitudes 
of spores are discharged early in June. 

The small inconspicuous leaf spot caused by this disease is of 
no particular economic importance and will be controlled along 
with the fruit treatment. Diseased fruit soon produces spores 
which when discharged infect other fruit, twigs and leaves. 

Great vigilance should be exercised and spraying with Bordeaux 
should begin as soon as the first tiny brown spot appears on the 
fruit. The fact that infection shows itself indicates that multi- 
tudes of spores are present and very soon a severe outbreak will 
result if spraying is postponed. 

BiTTEB Rot. 

Glomerella rufomacuUms — (Berk.) Spauld. and von Schrenk. 
The moist and warm season just passed produced ideal condi- 
tions for the development of this disease in Indiana and consider- 
able loss was suffered, especially in sections of the southern part 
of the State. The following discussion of this disease is taken 
from the U. S. Department of Agriculture, Farmers' Bulletin No. 
492. This description, leather with the accompanying photo- 
graphs, should enable one to determine whether or not this disease 
exists in his orchard. 

"Economic Importance: In sections where it is prevalent, hit- 
ler rot is the most dreaded of all the common apple diseases. After 
the fruit has been safely nursed through the attacks of scab and 
the codling moth and is about ready to be harvested an outbreak 
of bitter rot may destroy the entire crop of some varieties without 
much warning.. It is rather spasmodic in its appearance, depend- 
ing largely on weather conditions. Hot weather with plenty of 
moisture is essential to the rapid development of the disease, and 
it therefore does not occur to any serious extent in the more north- 
ern parts of the apple belt nor in the drier sections of the West. 
It is well distributed throughout the Southern States where apples 
are grown, extending into southern Illinois, and has in the past 
destroyed several million dollars worth of apples during a angle 
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season. However, in recent years, since ita treatment has been 
better understood and more thoroughly put into practice, the an- 
nual losses have not been so great. 

' ' Character of the Injury : The bitter-rot disease appears on 
the fruit as a circular brown spot with concentric rings of fruiting 
pustules. The young spots are very small and often show puv- 



A BITTER HOT CANKER. (Second Annual R^mrt.) 

pliah or reddish margins, but under favorable conditions they 
rapidly enlarge, involving the entire apple in decay. The dis- 
ease extends inward toward the core at about the same rate as 
the spread on the surface, forming a cone-shaped area which can be 
easily crushed out with the fingers. Owing to the shrinking of the 
invaded tissues, the spots become somewhat sunken, and this db- 
tinguishes it from black rot and brown rot Several spots, or, in 
17— aoou 
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(ievere eases, several hundred spote, may occur on the same apple, 
although one spot is sufficient to destroy the whole fruit. 

"Cause op the Disease: Bitter rot is caused by the fungus 
Glomerella rufomaculans (Berk.) Spauld. and Shrenk, which in- 
vades the tissues of the apple, producing the familiar spots de- 
scribed above. It passes the winter in cankers on the limbs and 
in mummied fruits. Under favorable weather conditions spores 
from th^e sources and perhaps from unknown sources infect the 



BITTER ROT OF APPLE. iThitd Annual Report.) 

fruit, starting an outbreak of bitter rot. When the germ tube, 
resulting from the germination of a spore, finds its way through the 
skin of the apple, it immediately begins to branch and grow rapidly, 
obtaining its food supply from the tissues and causing these to Jie 
and turn brown. After a time clusters or tufts of fruiting branches 
are formed and these burst through the skin in rings, producing 
pink masses of spores which serve to spread the disease to other 
apples. Millions of spores are produced from a single spot, ao 
that under favorable conditions the entire crop of an orchard may 
become diseased from one center of infection. 
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"In addition to the summer spores or oonidia, there are pro- 
duced on the mummied fruits and in limb cankers winter spores or 
ascospores, which constitute the perfect stage of the fungus. It 
is not definitely known that these ascospores play any important 
part in the life history of the fungus. 

"The Limiting Factobs: Barring preventive measures, the two 
limiting factors determining bitter-rot outbreaks are weather con- 
ditions and varietal resistance. Heat and moisture are essential to 
the vigorous growth of the fungus, and of these two heat is the 
more important. While hot, showery, or muggy weather is ideal 
for the development of the fungus, serious outbreaks of the disease 
may occur during comparatively dry weather, providing the tem- 
perature is high and the dews are heavy at night. 

"Infections may take place at any time during July, August, 
and September, but rarely earlier or later. High summer tempera- 
tures are required for the rapid growth of the fungus, and these 
are the months in which such temperatures usually occur. Infec- 
tions may begin to take place during the latter part of June it' 
the weather conditions are right, but since the fungus does not 
thrive on young, green fruits, no serious outbreak need be feared 
until July. Owing to climatic influence the bitter-rot disease is 
confined mainly to the southern tier of apple-growing States. 

' ' The second limiting factor, namely, varietal resistance, varies 
in different sections of the country. For example, the Yellow 
Newton in Virginia is very susceptible to the disease, and under 
favorable conditions the entire crop may be destroyed, while the 
Ben Davis in the same orchard will become only slightly, or not 
at all, affected. On the other hand, the Ben Davis, in portions of 
the Middle West — southern Illinois, southern Missouri, and north- 
western Arkansas — is one of the most susceptible varieties. This 
would indicate that there are two strains of the fungus, the Ben 
Davis being susceptible to the one occurring in the West and re- 
sistant to the one occurring in Virginia, 

"The most susceptible varieties grown in bitter-rot sections are 
Yellow Newtown, Willow, Huntsman, Smokehouse, Stark, Jona- 
than, Ben Davis, and many other less prominent varieties." (N, 
B. In Indiana Grimes Golden is especially susceptible.) 

"Treatment : Although it has been abundantly demonstrated 
that bitter rot can be readily controlled, even under the most severe 
conditions, many apple growers look upon it as the most treacherous 
of all the diseases with which they have to contend. The chief 
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reasob for this is the irregularity with which the disease appears. 
One year an outbreak may occur in July, while the next year the 
disease may not appear until September. Varieties partly resistant 
to the disease may go through several seasons without becoming 
afifected, but when there eomes a season unusually favorable to the 
fungus, much of the fruit of these varieties may be destroyed by 
the disease. This erratic habit of the disease keeps the apple 
grower in doubt as to when to expect it and when to spray. He does 
not care to give his orchard three or four bitter-rot sprayings when 
there is no bitter rot to fight, and he is loath to begin the treat- 
ment in June if the disease does not occur until September, yet 
the only safe plan in bitter-rot districts is to expect the disease 
every year and to keep the fruit protected from the latter part of 
June until the end of September. 

"Bordeaux mixture is still the best fungicide to use for bitter 
rot, the lime-sulphur solution having proved only partially effective 
against this disease. Fortunately Bordeaux mixture has very little 
or no injurious effect on the apple. after the young fruits have at- 
tained an age of six or eight weeks, and may therefore be used for 
bitter rot with comparative safety. 

"As to strength, the mixture should be used as weak as is con- 
sistent with good results in order to avoid as much as possible leav- 
ing a atain on the ripe fruit. A mixture composed of 3 poimds 
of bluestone and 4 pounds of lime to ea«h 50 gallons of water, if 
properly applied, is sufficient for ordinary bitter-rot treatment ; 
but the very susceptible varieties in districts where the disease is 
common should be sprayed with a stronger mixture, composed of 
i pounds of bluestone and 4 pounds of lime to 50 gallons of water. 

"In order to protect the fruit throughout the possible bitter- 
rot infection period the trees should be sprayed four times at inter- 
vals of two to three weeks, beginning seven to eight weeks after the 
petals have been shed. In the bitter-rot belt the dates of the appli- 
cation would be about as follows, though varying somewhat with 
the season: (1) June 25-30, (2) July 10-15, (3) July 25-31, and 
(4) Ai^ust 10-15. Such a course of treatment, properly carried 
out, will secure protection against outbreaks of bitter rot under 
the most adverse conditions. By observing the weather conditions 
and watching for the first infections the first application may be 
delayed a few days and the intervals lengthened so tha.t three 
sprayings can be made to do the work. With very susceptible 
varietieB this is risky, but with varieties only moderately tuaceptible 
three spraylnjCB ar« sufBcient. 
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"The removal of cankered limbs and the destmetion of bitter- 
rot mummies doubtless help to control the disease, and should be 
practiced, but these precautions can not take the place of spraying. 

"For the control of the second brood of the codling moth arse- 
nate of lead at the rate of 2 pounds to each 50 gallons of Bordeaux 
mixture should be used in the second and third bitter-rot spray- 
ings." 

Black Bot. 
Sphaeropsis Malorum — Pk. 

Black rot attacks the apple, pear and quince and has been 
designated by the following common names: New York Apple 
Canker, Black-Rot Canker, Apple Leaf Spot, Prog's-eye Leaf Spot, 
Leaf Spot, Black Rot of the Fruit of Apple, Pear and Quince. 



BLACK ROT ON APPLE. (Original.) 

The main damage is wrought by the attacks of the fungos on 
the foliage which very often results in complete defoliation in mid- 
summer — thus preventing the development of fruit buds for the 
following year's crop and causing the fruit that may be on the 
trees to mature poorly. This premature dropping of the foliage 
is a shock to the tree and in its general weakened condition it is 
more susceptible to other troubles — a condition indirectly responsi- 
ble to black rot. Diseased foliage that does not drop prematurely 



,y Google 



F^PTH Annual Rrpor- 



,y Google 



Indiana State Entomologist. 251 




BLACK-ROT APPLE UUUHY. A mxna ot infsctiro. 
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is more or less functionless as the diseased area is useless to the tree. 
Black rot may be found anywhere east of the Rocky Mountains. 

Spores are carried over winter in the cankered areas on the 
branches and trunks and to some extent on the diseased leares that 
may remain on the tree. These start the disease on the leaves 
in the spring soon after they are unfolded. It follows, therefore, 
that an early treatment is easential. The regular spn^iiig for 
scab with lime-sulphur will effectively control black rot 

The spots on the leaves may be circular — resembling a frog's 
feye — or may be very irregular in shape. They are boiinded by a 
purplish color, and the entire spot turns gray as it gets old. It 
is not uncommon to see several spots that have grown in diameter 
until their borders overlap each other. Although various other 
fun^ have been found assoiuated with the black rot in the leaf 
spots, yet there has never been conclusive evidence to prove that 
Sphaeropsis is not the primary cause of the trouble. 

The Blister Cankeb op the Apple ok Illinois Canker. 
Nummitlaria discreta — Tul. 

This canker is readily recognized by the characteristie blister- 
like areas scattered over the affected part of the trunk or branch. 
The disease shows itself in its early stages by a brownish sunken 
area of the bark. Spots of healthy tissue exist within the infested 
area for a time, but these soon dia HasBelbring deseribes the ap- 
pearance of this canker as follows: 

"The bark of the older parts becomes much roughened and 
blackened as if it had been charred. Numerous rifts and cracks 
appear over the surface of the dead bark wliich is very dry and 
brittle, and falls off in irregular patches, exposing the dead wood. 
The circular stromata are firmly attached to the wood by means of 
a ring of hard fungous tissue, so that they may remain seated on 
the wood even after the bark has fallen away. The entire blackened 
area is dotted over with the circular stromata which form the most 
pronounced distinguishing feature of this canker. The disease is 
always easily recognized by the stromata which distinguish it 
clearly from the New York apple tree canker." 

It is believed that the blister canker is a wound parasite, and 
this belief is well borne out upon observation of its general pre- 
valence in orchards where careless pruning has been done. Lar^ 
wounds that are left impainted or unprotected furnish an ideal 
place for the entrance of spores of this disease. Several trees have 
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been observed by the writer during the past season that have died 
from apparently no other cause, and it is probable that the loss in 
the State from thia disease has been greatly underestimated. It 
is not at all unusual to find a canker that has started from a large 
exp<»ed wound to have worked its way entirely around a large 



THE BLI8TER CANEBR OF THE APPLE ON A LIUB. (OHiIdsI.I 
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braceh or the tnuk of the tree. Close watch should be kept and 
diseased parts cut out and burned as soon as they appear. Properly 
covering wounds with paint or other wound dressing is necessary 
to check the spread of this disease. 

Crown Gali- op Plants. 

The following conclusions relative to crown gall have been ar- 
rived at by Dr. Erwin F. Smith, and for those who are in doubt 
as to whether the welfare of the tree or plant is interfered with 
by this disease, may arrive at a conclusitHi from the following 
resum^ of Dr. Smith's investigations. Although parts of the fol- 
lowing are somewhat technical, to avoid misctmceptions that might 
result from omitting some of it, it seems advisable to include the 
entire summary. 

•Resume: The principal faebs brought to light during this 
study and our earlier studies may be summarized as follows: 

(1) Crown galls occur on a great variety of plants, but not al- 
ways on the crown ; any part of the root or shoot is liable to attack. 

(2) They are injurioas to the plant in varying degrees, de- 
pending on the species, on the parts attacked, on the size and vigor 
of the individual, etc. They are most injurious to young and 
rapidly growing plants. 

(3) Young, well-nourished, rapidly-growing tissues take the 
disease more readily than old or slow-growing ones. 

(4) They are all of parasitic origin, unless the one on the 
beet, studied by Jensen, Eeinelt, and Spisar, in Europe, should 
prove an exception. We found it difficult to obtain virulent cul- 
tures from old galls occurring naturally on the sugar beet, but did 
finally obtain slow-growing tumors from certain colonies. 

(5) The structure of crown gall is unlike that of club-root of 
cabbage, which is a hypertrophy rather than a hyperplasia. 

(6) We have isolated the parasite from 24 species belon^g 
to 14 families of phanerogams. Some species have resisted infec- 
tion, 

(7) These galls are due to schizomycetes, either to one poly- 
morphic species, or to several closely related species. Further 
studies are necessary. For notes on the morphology and biology 
of these isolations see Bulletin 213, page 127. 

(8) The infectious nature of the organism isolated has been 
proved by hundreds of inoculations and its ability to produce galls 

■ Bui. No. 26* Bunau oT PImI Industry, V. S. Department ol AgrimlUire. 
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on other plants than the one from which it was isolated by many 
cross inoculations. (Bui. 213, p. 133.) 

(9) The parasite has been shown to occur not only in the 
primary tumor, but also in the secondary tumors and in the con- 
necting tumor strand. Once only in the latter. 

(10) Various noninfectious Baprophyt«8 also occur in crown 
galls especially when old, viz., white, green-fluorescent, yellow and 
pink bacteria J fun^j mitea; myxomycetes, etc. Other infectious 
organisms may also gain entrance, viz., the pear-blight bacillus, the 
fungi of root rot, and borers which, especially in the peach, seem 
to prefer the soft tissues of the galls. 

(11) The parasite has been grown in pure culture on a variety 
of media and its morphology and cultural peculiarities determined. 

(12) When taken from young agar or bouillon cultures, Bact. 
tumefaciens is a short rod with rounded ends, dividing by fission 
and motile by means of a polar flagellum (sometimes two or three 
are present) . Short chains and filaments occur. Under unfavor- 
able conditions branched forms (involution bodies) are common. 
It stains readily, but not by Gram. It is not acid-fast. It is not 
distinctly capsulate and does not produce spores. For additional 
details see Bulletin 213. 

(13) It grows readily on a variety of the common culture- 
media but nearly always it is slow to start off when cultured 
directly from the tumors. It forms small, white, wet-glistening, 
circular, flat colonies on agar plates and is also white on othei' 
media. It does not liquefy gelatin nor are its gelatin colonies 
characteristic. The oi^^anism is aerobic in its tendencies. It forms 
stringy filamentous growths in bouillon. The coagulation of milk 
is delayed. It blues litmus milk. It does not reduce nitrates nor 
grow well in Chon's solution (daisy). It is sensitive to heat, to 
dry air, to acids, and to germicides. For additional notes see 
Bulletin 213. 

(14) The oi^anism slowly loses virulence when grown on cul- 
ture-media. We believe that many of the bacteria also lose viru- 
lence within the tumor, because not all colonies growing typically 
on agar poured plates, and in other media, are infectious. 

(15) Some of its biochemical properties are now known, to 
wit, the production from grape sugar of an acid which seems to play 
an important role in the tumor development. Alcohol also occurs. 

(16) It has also been stained within the tissues of the tumor 
and it9 form and locus therein determined. 
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( 17 ) The morphology and biological peculiarities of the 
tumor groTrth have been studied. 

(18) The tissues of the gall multiply excessively and in oppo- 
sition to the best interests of the plant. 

(19) The galled tissue, which is often of a soft, fleshy nature, 
is much subject to decay. It is not usually corked over, and this 
absence of a protective surface allows the ready entrance of water 
and other parasites, 

(20) The tumor originates in meristem, usually in the 
cambium region. It may perish within a few months or continue 
to grow (parts of it) for years. 

(21) The tumor consists, or may consist, not oaly of paren- 
chyma cells but also of vessels and fibers, i. e., it is provided with a 
stroma which develops gradually as the tumor grows. A proliferat- 
ing tumor usually contains not only meristem but pitted vessels and 
sieve tubes; it may also contain wood fibers, but does not always. 

(22) The tumor senda out roots (tumor strands) into the 
normal tissues. These may extend for some distance from the tu- 
mor — how far is not known. These strands consist of meristem 
capable of originating meduallary rays, tracheids, and sieve tubes. 
In the daisy the strand passes through the protoxylem region of 
the stem. It is rich in chloroplasts. It usually takes a deeper stain 
than the surrounding tissues, from which it is sharply delimited. 
A considerable part of it consists of unripe, actively vegetating 
cells. 

(23) In the daisy the infiltrations are not through the vessels. 
but between them in a tissue offering little reaistance to intrusion, 
i. e., the region occupied by the thin-walled, delicate spiral vessels. 

(24) In the substance of these deeip-lying strands secondary 
tumors develop. These gradually rapture their way to the surface. 

(25) The secondary tumors tend to take on the structure of 
the primary tumor, e. g., if the latter is in the stem and the former 
in a leaf, the secondary tumor shows a stem structure. 

(26) The stimulus to tumor development comes from the pres- 
ence of the parasite within certain of the cells. Apparently it is 
not in alL The organism has not been observed with certainty 
outside of the cells, either in the vessels or the intercellular spaces, 
nor is it abundant in the cells. Usually copious inoculations have 
to be made to insure culture. 

(27) Under the microscope it can not be made out in un- 
stained sections with any certainty, and most bacterial stains also 
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fail to differentiate it in the tissues. It is best observed in tissues 
impregnated with chloride of gold. 

(28) When subjected to unfavorable conditions in cultures 
the parasite develops involution forms consisting of club-shaped, 
Y-shaped, and variously branched bodies. The same bodies occur 
within the cells of the tumor, making it reasonable to infer that 
the parasite is there exposed to similar unfavorable conditions, 

(29) These involution forms may be produced at will by the 
addition of dilute acid to young cultures. The abnormal forms 
(Y-s, etc.) thus produced either refuse to grow when sown in agar 
plates or develop colonies slowly. The same results are obtained 
very often on making poured plates from the tumors, viz., either 
no colonies appear or slowly developing ones, but subcultures from 
these slowly developing colonies grow promptly. Sometimes also 
from the tumor one gets the organism promptly on agar poured 
plates (third day). In the delayed cases the mere chai^ from 
tumor tissue to culture media is not the cause of the delay. 

(30) By repeated inoculations through a series of years we 
obtained (Bui. 213, p. 177) plants which appeared to be more re- 
sistant to the disease than cheek plants, but by subsequent inocula- 
tions on descendants of these plants we obtained numerous well- 
developed primary and secondary tumors, so that the resistance 
which we obtained must be regarded either (o) as of a fi^tive 
nature, or (h) as of a low grade easily overcome by a more viru- 
lent strain of the parasite. That the cultures used for these sub- 
sequent inoculations came from a more virulent strain may be as- 
sumed, we think, both because they were plated from a tumor 
which appeared on one of our most resistant plants, and because 
the cultures tried on a great number of plants (including those 
described in this bulletin) produced primary tumors very quickly 
and showed an unusually strong tendency to develop secondary 
tumors. 

(31) The relation between the host and the parasite may be 
legarded as a symbiosis in which the parasite has the advantage. 

(32) The bacterium is a soil organism and planters should 
aim to keep their lands free from it by refusing to plant infected 
stock. 

(33) Nurseiymen should plant on uninfected land and care- 
fully avoid heeling good stock into soil which has previously re- 
ceived infected plants. Nurserymen have been largely responsible 
for the dissemination of this disease. 
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(34) The organism is a wound parasite. Ite entrance is 
favored by careless grafting (Hedgcock) and by the presence of 
borers, nematodes, etc. 



CROnN GALL. Root ud aerial lormB on raspberrj 



(35) These galls occur on the roots of legumes and have been 
mistaken for the nitrogen root nodules. 

(36) The development of this disease is regarded as closely 
paralleling what takes place in cancer of men and animals. 
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(37) There are no true metajrtases in etown gall, but this 
doei not to our mind, militate against the eomparisou, for whetlier 
a cancer shall be propagated by floating islands of tiasoe, or only 
hy tumor-strands, appears to be a secondaty matter depending on 
the character of the host tissues rather than on the nature of the 
dii40a«e. The essential element is the internal stimulus to cell di- 
vision. 

(■18) Nothing in this bulletin should be construed as indicating 
tiiHt we think the organism causing crown galls is able also to cause 
liuman cancer, but only that we believe the latter due to a cell 
parnsite of some sort, and offer the preceding pages in support o^ 
lliifl contention. 

Cedar Rust. 

Qymnosporangium juniperi-virgiimna — Schw. 

(Judar rust has also been known as Orange Rust and attacks the 
iiplilft, pear, quince and other pomaceous plants. 

The disease is very common east of the Rocky Mountains where 
tlio red cedar (Juniperus virginiana) exists. It is only occadonally 




that bad outbtviiks wour, but in southern Indiana, where so many 
)¥il e«dais ar« found, it is to some extait found avoy year, and 
it ii not 4t til unusukl to find orelurds eompletdy def<diated Ij it. 
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The fungiis attacks the foliage and fruit of the hosts mentioaed 
above. The injury shows itself at first as small yellow spots which 
often grow to be ^ inch in diameter. The tissue of the leaf be- 
comes swollen on the under side forming a blister-like structure 
upon which cup-shaped spore receptacles are produced. When the 
fruit is attacked the spore receptacles are also produced. Diseased 
fruit is often disfigured as the infested area reaches considerable 
size. The market value of such fruit i.s greatly depreciated as all 
specimens attacked by cedar rust are excluded from first class 
fruit. ' 



CEDAR APPLE RtJ3T ON GRIMES GOLDEN APPLE. (Orifbsl.) 

There are various species of rust that require both the red cedur 
and pomaceous plants as hosts. 

The spores are produced on the diseased leaves and fruit aiifl 
are carried by the wind to red cedar tree.s. These spores germinat- 
ing upon the twigs of the red cedars produce the characteristic 
"cedar apples" which are globular in shape and are from J to 1 
inch in diameter. Red cedars that are infected in late summer or 
fall produce cedar apples the following spring which develop dur 
ing the growing season and the second spring following the in- 
fection of the cedar, spores which develop on the cedar apples are 
18—30051 
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carried by the wind to the apple, pear, quince, etc., causing the 
characteristic injury. Long, yellow, gelatinous tentacles develop 
on the cedar apple and spores are produced within these gelatinous 
masses and after the cedar apples dry out the spores become like 
minute grains of dust and are earned long distances by the wind. 
Those that lodge on the foliage of pomaceous plants germinate by 
producing a thread-like structure that enters the tissue. Spores of 
a different nature that will not reinfect the apple are produced on 
these hosts. It therefore follows that both the red cedar and tho 
pomaceous hosts are essential for the existence of this fungus. 

Plenty of moisture is needed to produce the spores on the 
cedar and moisture is also favorable for their growth on the apple. 
A serious outbreak, therefore, may be expected when wet periods 
alternate with dry ones, allowing the spores both to be produced 
and carried by the wind. The infection period begins about the 
time of blooming and lasts from three to six weeks, depending 
npon climatic conditions. 

Treatment: All red cedars should be destroyed within a 
radius of at least a mile. This is particularly true of those in 
the direction from which the prevailing winds blow. Both small 
find lai^e cedars should be destroyed as the young trees produce 
the "apples" the same as the larger ones. The ordinary spraying 
applications for the control of leaf spot and scab will hold thii 
disease in check, but no method of combating it is more satisfactory 
than that of destroying red cedars in the community. 

Sooty Fungus and Fly Speck. 
Leptothyrium Pomi — (Mont, and Fr.) Sacc. 

This disease shows itself late in the season and is especially 
abundant if the season is unusually moist or the orchard is in a 
low, damp situation. Apples on the lower limbs that are more or 
less shaded suffer most. The fruit is not injured beneath the skin 
and the only loss is due to the unsightly appearance of the disease 
on the fruit, thus depreciating its market value. 

Since the fungus is entirely on the surface it is comparatively 
easy to control. Where bitter rot is sprayed for no further 
consideration need be taken of sooty blotch and fly speck fungus 
as an application of Bordeaux in July will be effective. Lime- 
sulphur or weak Bordeaux mixture will control the disease and if 
no treatment for bitter rot is nec^sary one may use whichever 
fungicide he finds advantageous. 
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It is often supposed that fly speck and sooty blotch are two 
distinct diseases, but according to Duggar, they are different as- 
pects of the same trouble. 



SOOTY FUNGUS ON APPLE. (OriginBl.l 

BALDWIN Fruit Spot. 
Cylindrosporium Powi— Brooks. 
This disease affects many varieties of apples, but on account 
of the Baldwin being particularly subject to its attacks, it has 
been commonly tenncd "Baldwin Fruit Spot." The disease ap- 
pears in July or early August and shows itself on the colored sur- 
face of the apple in spots of a deeper red color than the fruit and 
on the green parts the affected spot becomes a deeper green. As 
the disease advances the spots become sunken slightly and on the 
red varieties they turn black or brown, the tissues beneath the spot 
becoming corky. These spots develop to a considerable extent after 
the fruit is stored, but according to Brooks, cold storage checks 
their spread. Sprayin,? readily controls this disease. Either the 
use of lime-sulphur as recommended in the spray calendar for sum- 
mer sprays or a weak solution of Bordeaux will give good results. 
"When Bordeaux is applied for apple blotch or bitter rot the Bald- 
win Fruit Spot should he controlled incidentally. 
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THE BALDWIN FRITIT SPOT. 

PRriT Pit. 
This trouble is often confused with the preceding disease, but 
may he distinguished by the following eharaeteristies. In its early 
stages this spot shows no difference in color on the skin of the 
fruit and causes a slight depression. Small pits appear as bruises 
and look very much as if hail had hit the apple. Soon they 
become very noticeable as the area of an individual pit has grown 
to be aboiit ^ inch in diameter, and becomes decidedly sunken. 
These enlai^d spots are more highly colored than the surface of 
the surrounding skin and finally take on a brownish color. In 
later stages of the trouble, spots of brown tissue of bitter taste 
may he found beneath the affected areas. 

Some Diseases of the Pear and Quince. 

{For diseases not mentioned here, see"Apple Diseases.") 

Pear or Fire Blight of the Apple, Pear and Quince. 

Bacillus amylovorus — (Burrill) De Toni. 

This disease lilte crown gall is of bacterial origin. It has been 

known for over 100 years and has been designated by such names 

as Fire Blight, Twig Blight, Blossom Blight, Pear Blight, etc. It is 
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a native disense and is supposed to have originated in the East on 
wild crab or thorn trees. It attacks apple, pear, quince and many 
native pomaceons plants. Such varieties as the Bartlett, LeConte 
and Seekel are very susceptible to it, while the Winter Nelis, 
Duchess and Kiefer are among the most resistant. It seems to 
show no preference to varieties of the apple. The disease shows 
itself in the spring at blooming time and the part of the host that 
is affected wilts and begins to blaeken and finally becomes quite 
black. The fact that the tips of the flowers show infection first 
indicates that the chief cause of the spread of the disease is insects. 
especially bees. The nectary of the flower furnishes an ideal medium 
for the multiplication of the bacteria and from this they work down 
through the twigs. The disease sometimes starts in the sappy 
water sprouts or twigs which are inoculated with the germ by 
biting or piercing insects. The germs cannot gain entrance to 
the h(»t on healthy tissue unless an injury of some sort is pro- 
duced. The bacteria winter over in blighted twigs that are sub- 
ject to a proper supply of moisture and are protected from 
thoroughly drying out. Prom a verj' few twigs, however, the dis- 
ease may be spread very extensively during the blossoming period. 
Intense cold does not affect the germ, but proper moisture condi- 
tions are necessary. 

Whole branches may be killed by this disease and it may also 
enter the .body of the tree. Occasionally it spreads only a few 
inches from the tip. This is especially true of the apple. At the 
time the disease is working down the twigs it is not possible to de- 
termine the limit of infection as germs may exist several inches 
or a foot below where it shows itself on the exterior. After it has 
ceased to spread, however, its limits are readily designated by the 
blackened and shriveled appearance of the dead part. 

Control: The control measures that have been practiced in 
the past seem to he the most practical at the present time. All 
blighted parts of the tree should be cut out and burned, and if 
this is doii.e during the season that the disease is spreading the cuts 
should be made a considerable distance from the affected part. 
The pruning tools should be disinfected after each cut with bi- 
chloride of mercurj' {corrosive sublimate) solution 1 to 1,000 
strength. Each exposed wound should also be disinfected with this 
solution. "When the exposed stubs cannot be reached from the 
ground a pole with a sponge or swab attached to the end may be 
used for applying the disinfectant. If long-handled pruning 
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shears are used the sponge may he wired near the end. It may be 
saturated with the disinfectant at the same time the shears are. 
dipped into the sohition. 

Leaf Blight op Peak and Quince, 
Entomosporium maculatum — Lev. 
The spots of this disease occur on the upper side of the leaves 
and are at first small with reddish-colored centers and dark bor- 
ders. When the disease becomes severe the leaves turn brown and 
fail prematurely. This fungus is often confused with the leaf 
spot on the pear but may be designated from the latter by the 
fact that pear leaf spot produces a latter spot on the leaf that 
is not 80 highly colored, is not so nearly circular, and is not so 
distinctly marked off from the healthy tissue of the leaf. Pear 
and quince leaf blight not only affects the leaves, but shows itself 
upon the fruit as small red spots which later turn dark, producing 
a rigid surface and cracking open in the center as in a bad ease of 
scab, A few varieties such as the Duchess and Keifer, seem to be 
more or less resistant to this trouble. The susceptibility of varie- 
ties in general, however, seems to differ with the locality. The 
disease often causes damage on the nursery seedlings by produc- 
ing early maturity thus making budding difficult. Spores of pear 
and quince leaf spot are carried over winter on infested leaves. 
Loaves that are diseased early in the season produce the spores from 
which the fungus spreads during the summer. Spraying with 
Bordeaux mixture or lime-sulphur at the times recommended for 
the control of apple scab will be effective. 

Some Diseases of Stone Frnits. 

Brown Rot op Stone Fruits. 
Sclerotimn fructigena — (Pers) Schroet. 

This disease has been known for perhaps sixty years, and 
causes greater loss to stone fruita than any other single trouble. 

This disease is especially bad when the weather is muggy at 
or near the ripening period of the fruit. The disease spreads 
very rapidly under conditions of this sort. Practically no variety 
of peach, plum or cherry is exempt from the attacks of this dis- 
ease, hut it has been observed that such varieties as Hill's Chili, 
Alexander and Triumph do not suffer so much — probably on ac- 
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count of their beiug so heavily covered with minute hairs or fuzz. 
It is not usual for brown rot to do damage before the fruit is 
half grown; but undeir especially favorable conditions it will 
cause great losses even in the blossom. During the past season a 
great deal of damage from this disease showed itself while cherries 
and plums were in bloom. In every instance observed, however, 
there were plenty of mummied fruits remaining on the tree. It is 
of prime importance in the control of brown rot that this infected 
fruit be cleaned from the trees and not allowed to carry the spores 
over winter to catiae an outbreak of the disease the following season. 
The young, rapidly growing twigs may also become infected — 
probably from decaying flowers or fruit on the same twigs. 

The disease first shows itself by a small dark-colored decayed 
spot. This grows in Kze iintil the whole fruit is involved. The 
fruit retains its shape and does not usually show wgns of shrink- 
ing and drying up until tho rot has almost or entirely taken in 
the whole fruit. 

It is not difficult to recognize the fungus in its later stages by 
the so-called mold tufts which are grayish in color. The character- 
istic brown color together with its well-known hosts leave no doubt 
as to the trouble whenever it is seen. 

Remedies: As the spores pass the winter on mummied fruit, 
it is evident that an important step to take would be to remove 
this source of trouble. If fruit has been allowed to decay on the 
tree or on nearby trees the bud scales and bark are undoubtedly 
infested with spores that will begin to grow as soon as conditions 
are favorable. Spores may also be blown from long distances. 
Thus a dormant spraying with lime-sulphur {1 to 8) or strong 
Bordeaux (6-6-50) would be effective. Summer spraying with self- 
boiled lime-sulphur or commercial lime-sulphur will very effectively 
control the brown rot of stone fruits. 

Leaf Spot op Ciierey and Plum. 

Cylindrosporium P(wii-— Karst. 

The "shot-hole" trouble so often found in cherries and plums 
may be caused by a number of different fungi. The holes in the 
](!aves are caused by the diseased part of the leaf breaking away 
from the healthy tissue and falling out. The disease that caused 
the almost universal defoliation of unaprayed cherry trees through- 
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out the State during the past summer was Cyliiidrosporium Padi. 
eotiimonly designated as "yellow leaf," "shot-hole fungus" or 
"shot-hole." In many instances the leaves were practically all oflE 
the trees early in July. It is supposed that the turning yellow 
of the foliage early in the season is incidental to an infestation of 
this disease. The Americana varieties of plums show the greatest 
resistance, while the Japanese varieties are especially suseeptible. 
Spore-bearing structures have been found on cherry twigs and 




SHOT-ROLE FUNOrs OH 



it is quite probable that these are a source of infection iu early 
spring. Diseased leaves that have fallen should be d^itroyed or 
plowed under and an application of strong Bordeaux in very early 
spring, before the buds open, or a dormant spray with lime-sulphur, 
together with the regular brown-rot sprays should control this 
trouble. 
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Black Knot of Plum and Cherry. 
Plowrightia morbosa — (Schw) Sacc. 

This trouble is very commou all over the country on plums and 
cherries, but in Indiana for some reason it shows a decided pref- 
erence to the plums. Its spread over the country started in the 
East and at the present time is pretty thoroughly established from 
the Atlantic to the Pacific. There are, however, extensive areas 
in the Southwest and smaller areas in the central West where the 
disease has not become well established. The native varieties of 
plum sutfer worst, and but few varieties are free from it. Both 
wild and cultivated plums and cherries are subject to its attacks. 

The knot is very conspicuous on the twigs and limbs and its 
common name expresses very well its appearance. It may extend 
from one to several inches along the branch or twig and occasion- 
ally entirely girdle a branch, resulting in the death of the latter. 
It, however, is more often confined to one side of the branch. The 
growth usually begins in the sprin;^ and becomes full grown in mid- 
si5inmer. When small branches are infested they become curved 
considerably on aeeoiint of the increased growth on the side where 
the knot exists. 

The diseased ■ tissue is made up partial'y of the fungus itself 
and partially of the tissue of the host. This intermingling of the 
disease and host tissues is caused by the destruction of the cambium 
of the host. Small greenish spots may be seen on the surface of 
the knot in tiie spring and later in the season a light brown or 
pinkish velvety surface appears. The spread of the disease takes 
place at this time. The perfect stage of the fungus is develojied 
during the winter. All knots should be cut olit and burned in 
early spring, before the spores are disseminated. Pruning out. in 
time will be effective. All infested wild cherries and plums in the 
vicinity should be destroyed. Instances are on record where large 
infested areas have been absolutely cleaned out merely by cutting 
out and burning the knots. 

Some Diseases of Grapes. 

BiACK Rot ov (iR-ipes. 

Guignardia Bidwellii — (Ell.) Viala & Eavaz. 

This is the most destructive and most widely distributed disease 

of the grape east of the Rocky Mountains. The young and tender 

parts of the plants furnish a place for the spores to grow which 
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arc carried by the wind and rain. The disease on tlie leaves and 
shoots causes reddish-brown spots to appear. These spots are 
clearly marked off from the healthy tissue and are circular with 
black centers. The spores spread from these diseased shoots to the 



BLACK ROT, SHOWINCBPOTS ON LEAVE?. (Third Appual Report.) 

berries and therefore the treatment should be applied to the winter 
spores, thus avoiding infection of the leaves and shoots in the 
spring. 

The berries are attacked when they are about one-half to two- 
thirds grown. A reddish-brown to black spot appears at first on 
the berry and then spreads until the whole berry is involved. The 
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-infected fniit tarns black and becomes shriveled. Small spores 
develop on these mummied berries, causing a further infection 
during the growing season. Diseased fniit, especially that which 
remains on the vines furnishes a place for the resting or winter 
spores t« develop. 



THE BLACK ROT OF GRAPE, Showing damsge lo rniit. (Third Annual Report.) 

In small vineyards sacking the grapes is practicable and will 
shield the fruit from black rot. In larger areas, however, spraying 
for this disease becomes necessary. Applications should begin in 
early spring with the use of strong Bordeaux mixture (6-6-50) just 
before the leaf buds begin to open. The next treatment should take 
place as soon as the leaves are out, using a weakened solution of 
Bordeaux mixture (-1-4-50). For this spraying arsenate of lead 
should be added as in the ease of all subsequent applications. The 
time for the following sprays should be regulated by the weather 
conditions, as hot, wet weather is very favorable for the spread of 
this disease. Ordinarily three or four more applications about 
two weeks apart will be sufficient for an effective control. 

Downy Mildew. 
Plasmopara Viticola — (B. and C.) Berl. and DeToni. 
When conditions are ideal for its development, downy mildew is 
among the most destructive diseases of the grape. It attacks the 
19—30051 
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foliage, causing yellowish-green spots with irregular margins on 
the upper surface cf the leaves. As the season advances these 
spots turn brown. On the under side of the leaves is fuund a 
white downy growth from which the fungus gets its common name. 
Summer spores are produced on this growth and are carried by 
wind and water to the fruit and other parts of the plant. The 
youns? fruit is attacked and a downy growth appears similar to 
that on the under side of the leaves. This condition on the fruit 
is commonly termed "Gray Rot." If the berries are one-half 
grown when attacked they show a brown or purplish spot which 
spreads over the entire berry. The fruit becomes soft and 
wrinkled and usually drops when the vines are jarred. The winter 
or resting spores develop in the diseased parts of the plant. From 
these sources reinfection occurs the following spring. 

All diseased parts of the plant should be destroyed as they 
occur, and spraying operations as recommended for the control of 
black rot of grape should be followed. 

Powdery Mildkw. 
Uncimila necator — (Schw.) Burr, 

Powdery mildew does not usually become seriou'^ on America?; 
varieties, but is very destructive on the European or vinifera 
type. Powdery mildew differs materially from the downy mildew 
in the nature of its growth as it belongs to a different gror.p of 
fungi and its growth is on the surface of the plant. It obtfins its 
food from the host by a sucker-like structure which penetrates the 
exterior hiyer of cells. The summer spores develop on filaments 
of external growth on the upper surfaces of the leaves. It is 
myriads of these filaments that gives the leaves the characteristic 
light-colored mealy appearance. In severe attacks of this disease 
the leaves turn brown and fall prematurely. The youn^ shoots 
are affected the same as the leaves. On the fruit the fungus causes 
a grayish color with brown specks, and the berrios do not ripen. 
The berries often burst open on one side, exposing the seeds. 

Resting spores that carry the disease over the winter are de- 
veloped late in the season. Quite contrary to the rule dry and hot 
weather is favorable for the development and spread of this dis- 
ease. Control methods as reeonunended for the control of black 
rot will incidentally control powdery mildew. 
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Akthraonose op Grape. 

Qlocospontim, ampelophagum—^aac. 

Anthraenose of grape is commonly called Bird's-Eye Disease 

on account of the characteristic spot that it produces on the fruit 

resemhling a bird's eye. The disease is very well distributed over 

America and Europe and becomes especially serious at times in 



GRAPE ANTHRACNOSE. (Third Annual Repnri.) 

some localities, occumng as an epidemic upon the shoots, leaves 
and berries. It is more common, however, on the shoots anil 
leaves. 'On the berries where the "bird's-eye" effect is produced 
the spots are at first a grayish-brown ; but as they grow the center 
becomes sunken and reddish-colored bands may be' seen n-ar the 
boundary of the a.ffected parts. The berries sometimes be-ome 
wholly involved by the growth of the spots. The diseased areas 
on the shoots are elongated instead of circular rs on the fruit. 
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In eontrolliiig this trouble all diseased canea should be cut 
out and destroyed as soon as they are discovered. Spraying as 



ANTHRACNOSE OF RASPBERRY AND BLACKBERIiY. 

in the control of black rot, using the same material, will give ex- 
cellent results. The fact must not be ifmored, however, that prun- 
ing out the affected parts on the vine is essential. 
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AnTHBACNOSE of KAtiPHEKRY AND Bl-ACKRhJHRV. 

Gloeosporium Venetum — Speg. 

Raspberries are usually more seriously affected by this disease 
than blackberries. The spots on the canes are first small and 
purplish but later turn gray and become sunken. It is not un- 
usual to find raspberries so severely infested with anthracnose that 
the whole cane will have a general scabby appearance. Very small 
spots may occur on the foliage, but this part of the plant is not 
usually damaged by the disease. Anthracnose is best controlled 
by setting plants free from infestation, or from uninfested patches 
and in localities wliere none of its hosts have been recently grown. 
Canes showing the disease should be cut out and burned as soon 
as diacovercd. 

Proper rotation and cutting out infected canes as they iippear 
seem to be the most effective ways of handling this trouble. Good 
results, however, have been repoi-ted from spraying with strong 
Bordeaux mixture immediately preceding the opening of the leaves. 
For best results one should combine all of the aliove control 
melhods. 

0R-^.NGP; KuST of Raspberry and Bi,ACTii!U!RY. 
Gipnnoconia Peckiatw. — (Howe) Tranz. 
The usual hosts of this disease are the black raspberry and black- 
berry. The fungus appears early in the spring but is not con- 
spicuous at this early stage. The affected plants, however, show a 
poor growth and are spindling and will eventually die. The spores 
are developed beneath the epidermis of the under side of the leaf 
and when the skin breaks it shows myriads of bright orange-colored 
spores. It is these spores that spread the disease. They germinate 
immediately upon contact with any other host. All infested plants 
should be dug out and biirned as soon as they are discovered. 

Crown Gai.i.. 
(See apple diseases,) 
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SHADE TREE TROUBLES. 



The shade tree [iroblcm in cities and tow-ns has within recent 
years become a question of considerable interest. On account of 
the great number of inquiries received by this office relative to 
shado tj'e» troubles both in Indianapolis and other cities of the 
State, it seems appropriate to mention at this time some of the 
more common troubles to which ornamental trees are subject. 
Increasing trouble with shade trees within comparatively recent 
years may largely be attributed to the following causes: Many 
new varieties of trees and shrubs that are not adapted to oar soil 
and eUmate have been planted, and new and unnatural conditions 
for our native trees cause poor growth and as a consequence the 
tree is made more susceptible to disease and insect troubles. It 
has also been estimated that at least 50 per cent, of our harmful 
insects and fungons diseases are of foreign origin, and it has been 
within comparatively recent years that many have reached Indiana. 

It is difficult to estimate the value of a large shade tree con- 
veniently located, as its real worth is calculated differently than 
one would estimate the value of the same tree standing in the forest. 
It is. therefore, a good investment to spend considerable time and 
money to save such a tree from the ravages of insect pests and 



It is true, however, that comparatively lar^e trees can be suc- 
cessfully moved and transplanted with our mcdern methods of do- 
ing this kind of work ; but in any ease several years of growth are 
required before a large graceful tree will be produced. 

Root suffocation is one of the very common troubles with city 
trees. Mr. Metcalf, of the United States Bureau of Plant Industry, 
describes this trouble verj' well: "Trees differ greatly in their 
ability to withstand inadequate soil aeration, and this must be 
taken into account in selecting trees for city planting. What 
limited space is allowed each individual tree must not become hard, 
baked or trodden down ; it may be in sod or it can be spaded up to 
a depth of 6 to 10 inches each year, whirh will usually relieve the 
situation. lu European cities it is the custom to cover the ground 
about a street tree with a metal grating or "grill" which allows 
free access of air and protects the soil from being trodden hard. 
Rneli grills could be regularly used to advantage whenever the soil 
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about the tree is limited ia surface area and liable to be trodden 
hard. A^ravated cases of root asphyxiation are likely to occur 
in places where the ground water is very near the surface, as the 
water excludes the air. When a period of heavy rains, producing 
such a condition, is succeeded by drought, many trees succumb. 
The tulip tree and the beech, both beautiful park trees, are par- 
ticularly sensitive in this regard and i:;enerally fail as street trees 
in consequence. 

"Young Irecs set too deep are often killed, while it is a familiar 
fact that covering the earth about trees with soil a foot or more 
deep usually results in injury, if not death, from the same cause. 
In grading this is often unavoidable." 

There is a general supposition that shade trees are able to ob- 
tain sutKcient plant food under almost any condition. As a result 
trees often suffer on account of the lack of nourishment. In the 
forest there is an annual deposit of leaves which forms a mulch and 
keeps the ground in good condition. Under city conditions, the 
leaves are cleared away from beneath the trees and the soil is not 
usually replenished with anything to take their place. The surface 
of the soil, (iierefore, becomes dried out and the root hairs neai' 
the surface of the ground where a considerable supply of plant 
food should he obtained are killed. To alleviate conditions of this 
sort there is nothing better than well-rotted stable manure; but 
on account of its odor and unsightly appearance some commercial 
fertilizer should be used in cities and towns and applied in the 
spring as the buds nre opening. Success has been attained with 
the use of the following commercial mixture: One part of muriate 
of potash, one part of acid phosphate, three parts cotton-seed meal, 
one-half part nitrate of soda. This should be sown broadcast be- 
neath the trees. 

Symptoms of starvation are very ei-ident in many parts of 
Indianapolis and other cities throughout the State. Trees that 
grow to a large size under normal forest conditions will often be 
observed to die after the underbrush and leaf mulch hajs been re- 
moved. When large trees grow close to smaller ones they are often 
fatal to the latter by depriving them of their food supply. This 
condition may be remedied by digging a ditch between the two 
trees and cutting off the roots of the large tree which is draining 
the food supply of the smaller. 

It frequently happens in cities that trees die suddenly from no 
apparent cause. In a case of this sort one should immediately in- 
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vestigate the location of the gas mains and pip^ and learti if 
there is a leak by which the gas could find its way to the roots of 
the tree. Tn imstances of this kind the foliage usually turns yellow 
and wilts and to some extent drops. During the growing season 
this trouble can usually be diagnosed by the characteristic odor of 
the sap-wood. The only method of handling a case of gas poison- 
ing is to shut off the leak as soon as possible and dig up the ground 
about the tree to allow the gas to escape. 

During the dry season a groat amount of artificial watering is 
necessary. It is necessary especially where sod exists beneath the 
trees. The natural (conditions of the tree with a mulch covering 
the roots would not require watering except during very severe 
drought. During the past summer a great many maple trees were 
affected with what secTued to be disease of the leaves. The tips 
and edges of the leaf would die and the trees to some extent be- 
came defoliated. On account of the abundance of rain a simple 
drying out condition cannot be the cause of the trouble and up to 
this time we have not been able to discover any disease. It is 
probable that some peculiarity in the weather conditions has pro- 
duced a physiological disorder in the trees, causing the trouble. 
Trees also suffer from lack of moisture during long periods of se- 
vere cold in the winter. When all the moisture surrounding the 
roots becomes frozen, evaporation is continually taking place and 
the soil may become actually dried out as a result of continued 
fn^ezing weather. 

A condition called "sun scald" is produced during the winter 
and is especially destructive to smooth barked trees such as the soft 
maple. Sun scald injury shows itself on the southwest side of 
the trees where the greatest heat from the winter's sun is ob- 
tained. The cells of the cambium layer begin activities on the 
southwest side of the trunk and larger branches and this, followed 
by a sudden drop in temperature, breaks down the cells and the 
following summer the hark cracks loose and decay enters. This 
condition furnishes .^ favorable entrance for insects and is well 
illustrated by the maple borer. 

Trees transplanted from the nursery row or forest, where they 
have been somewhat protected on the southwest side from the 
direct rays of the sun, are most seriously injured. Wrapping with 
burlap or paper for a few years or shading the trunks on the 
southwest side with a board will obviate sun-scald injury. 

Anvone who has had occasion to observe the shade-tree condi- 
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tions in the smoky section of the cities has noticed the great diiB- 
culty in keeping them alive. All trees are injured more or less 
by smoke and gas, but evei^reens suffer most severely, due to the 
fact that their leaves remain on the trees for a longer time and 
the injury takes place all the year round. Most of the deciduous 
trees show a greater tolerance of city conditions than others and 
this fact should be kept in mind by those transplanting trees under 
such adverse conditions. The Ailanthus and Sycamore show a 
greater tolerance to city conditions than the other common shade 
trees — more especially the former. 

Fungous trouble in shade trees may be divided into two groups, 
viz., wood-rotting fungi and the leaf diseases. The latter can 
nearly always be controlled by spraying. When any leaf trouble 
becomes severe enough to cause the leaves to drop, or when a 
lai^e portion of the leaf surface boeomes diseased and functionless, 
the. growth will be stunted and the health of the tree impaired. 
This weakened condition continued year after year soon results 
fatally. 

Since wood-rotting fungi cannot get into a perfectly sound and 
healthy tree, it is evident that great care should be exercised in the 
treatment of wounds caused by pruning or in any other way. The 
average citizen is not so much concerned about the particular 
parasite that produces the decay, hut he easily recognizes the 
trouble as "rot" and should take immediate steps to remedy the 
trouble. In the following discussion on tree surgery by Mr. 
Swallow, a deputy of this office, he explains in some detail the 
principal operations in performing this work. 

Tree SrRGERY. 

The many insects that are attacking the bodies of our shade and 
fruit trees, always ready to take advantage of the least opportunity 
for doing injury, and the diiferent fungi that are to be found 
wherever moisture gains an entrance, make some procedure neces- 
sary to forestall them in their work. 

We find a reraedj' for these troubles in what is generally known 
as tree surgery ; but what might more truly be called tree dentistry. 

This work requires thorough and conscientious operations if it 
is to be a benefit rather than an injury to the tree. Bad work will 
result in the loosening of the filling and the enlargement of the 
cavity by increased decay which goes on behind the cement, all 
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unknown to the owner, doing more damage than if left open to 
the air. 

The cement filling takes the place of the solid wood as a sup- 
port, entering the openings and crevices and keeping out moisture, 
decay and insects. The cement is easily applied and forms a 



A TYPE OP CAVITY THAT NEEDS FILLING. (OrUinal.) 

substitute for the wood that has been lost through one cause or 
another. It also furnishes a good base for the heating process 
which will take place in the cambium layer and finally cover the 
filling- ^ I 
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The first and all -important thing to remember about this work 
is that all th^ dead and decaying wood must be removed and that 
the cavity must be efean and dry. This work is best done with a 



■ IMPROPER CAVITY WORK. (Oriipnsl.l 

mallet, gouge and chisel, except in the case of a lai^e opening 
where a small hatchet may be used to advantage, all refuse being 
removed through as small an (^ening as possible. Take care not 
to notch the edges of the aperture by careless use of the tools. 

After all the decayed wood is taken out, a shoulder or retention 
must be made as follows : In the top of the cavity put a shoulder 
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that is wide and that slopes up and out. This is really a smalt 
cavity itself and keeps the filling from slumping and bulging out 
at the upper end. "When making the retention on the sides be sure 
that they are at least one-half an inch in depth and that the edges 
of the opening eome to the thinnest possible point so that no ridge 
will be left when the filling is put in. Make the bottom of the 



EXAMPLES OF POOR CAVITY WORK. fOrieinBl.l 

cavity slope up and back and put in a wide retention on the lower 
side. If this plan is followed the cement will stick and harden 
without slumping, as the upsloping bottom acts as a drain for any 
excessive moisture that may gather at the base of the filling. 
When the inside is well cleared of all rotten wood and foreign 
matter it should be washed thoroughly with bichloride of mercury, 
diluted 1-700 or 1-1,000, and when dry painted with tar, creosote 
or white lead. Tar and creosote have given good results on large 
trees, as they are very persistent and will sink in and prevent the 
action of any fungus that may be left, but they must not be put on 
the bark or the exposed living tissue. Use a good quality of white 
lead that will not blister and peel off on the smaller trees. 
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Now eut back the bark on the edges for about one-half inch to 
make the callous start anew and grow over instead of under the 
iilling. 

The filling is composed of sharp sand and Portland cement in 
the proportion of one of cement to four of sand. Mix this mass 
well while dry and then mix just enough water to show on top 



CAVITY BEFORE WORK IS BEGUN, (Oritinal.J 
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when nibhfid gently with a trowel. The material is then readj' 
for application to tho prepared cavity. 

If the filling be a large one a guard of burlap, tin or canvas 
can be nsed over the front of the cavity to hold the cement in place 
while it is being tamped hard and until it sets. 



REMOVING DECAYED V. 
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In a long cavity it is ne<!essary. to make joints so that as the 
tree swaya in the wind the ;jointa furnish flexihility, thus avoiding 
craekinii the filling. A joint is simply a break in the cement that 
is filled with tarred paper or prepared roofing paper. In building 
the filling it is best to make it in sections and to insert the tarred 
paper every 18 inches, i. e., at the top of each section. 



CAVITY READY FOR FILLING. (Oripnal 
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When the filling is fairly hard the outside should be chipped 
off and a. mixture of equal parts of sand and cement put on to make 
a smooth and water-tight face. The outer edges of the filling must 
come jixst inside of the edges of the cavity, the tilling being a 



FIRST SECTION OF FILLING IN PLACE. (Origini 
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littli^ higher in the center than on the sides. After the cement is all 
in place it must be <;ut back to the paper at the place where the 
latter has been inserted and the face beveled back to make a smooth 
crack. 

Sometimes a trunk cavity will occur in connection witli collar 
rot. In this ease remove all the dirt from about the roots and take 



THE FILLING COMPLETED. (Orie 



,y Google 



294 Fifth Annual Report 

out all the bad wood. If nothing but a shell is left, as sometimes 
happens, and the tree seems weak and in danger of blowing over, 
put a 5-ineh iron rod with a head on one end and a nut on the 
other, to prevent slipping sidewise, through the tree in a horizontal 
position about three-fourths of the way up the cavity. To this 
attach another longer rod within the cavity running parallel with 
the tree trunk and extending to the hole left by the removal of the 
earth. Anchor the lower end of this rod firmly, build the filling 
up as any other and return the dirt to its original position. 

Although success is sometimes attained without sterilization it 
is bad practice to omit it. A sterilizing solution is easily made and 
readily applied and its use makes sure what is otherwise uncertain. 
Where the rot is being produced by an active parasite sterilization 
is absolutely necessary. "Where the mycelium producing the dis- 
ease is not all taken out or reached by the antiseptic, the rot may 
continue under the paint and cement, resulting in the entire fail- 
ure of the object in view. 

JIueh cavity work has been done that is far from satisfactory. 
This poor work has done more damage than is at first realized, as 
many people will .judge the virtues of the work as a whole by the 
miserable jobs that are brought to their notice. However, if the 
following rudimentary principles are adhered to, good results ar& 
praetieally certain. (1) Clean cavity from all decayed wood and 
foreign matter. (2) Have good retention shoulders. (3) Thor- 
oughly disinfect exposed tissue and paint it well. (4) Do not use 
too mueh water in mixing cement. (5) Make joints where cavity 
is three feet or more in length. (6) Cut back the bark on the 
edges of the cavity so that the new growth will grow properly over 
the filling. (7) Stjike union of cement and edge of cavity perfect 
to prevent the entrance of water. 
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REPORT OF THE DIVISION OF APURY 
INSPECTION. 



BT D. W. EBBAUGH AND B. F. KINDIG. 



Bers and Bke Diseases. 

The business of keeping bees for the honey and wax they pro- 
duce has been practiced for tliousands of years, ftoney and bees- 
wax were among the first articles of commerce. 




Bee diseases are nothing new. Foul brood has been known to 
exist in Europe for two hundred years or more. Over a hundred 
yea-rs ago, in the eastern part of the United States, bees suffered 
greatly from a scourge supposed at the time to be caused by the 
bee-moth. 

Not much is known of the early bee-keeping in our State, but 
enough has been found out to convince us that, then as now, the 
apiarist had his troubles. Bees would die, usually from an un- 
known cause and occasionally to such an extent as to sweep the 
territory almost clear of bees. 

During tJie last sixty years bee-keeping in Indiana has kepi 
pace with other pursuits. The log gam, straw skep and box hives 
are still found in use, but have nearly all given way to the modem 
movable-frame hive. 

There are now five known diseases among the bees of Indiana. 
Three of these are brood diseases, two of which, American foul 
brood and European foul brood, are contagious ; the other, pickled 
brood, is said not to be contagious. 
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These tlu'ee diseases, as has been said, do not affect the adult 
bees. The remaining two maladies are dysentery and paralysis. 
These affect only the adults. 



AN UP-TO-DATE HIVE. (Original.) 

American Foul Brood. 

American foul brood la supposed to be the first brood disease 
introduced into Indiana and is yet generally called foul brood. 
This is a bacterial disease caused by Bacillus larvcE which was dis- 
covered by Dr. G. F. White, Expert in Bacteriology, Department 
of Agriculture, Washington, D. C. 

Although not diseasfid the adult bees of an infected colony are 
much inclined to loaf. They desert the super and finally, on 
hot days, leave the brood nest to join the cluster on the outside 
of the hive. "When this stage is reached the disease may usually 
be detected by the peculiar odor in the yard. American foul brood 
usually attacks only the worker larvffi and that generally at a late 
stage, but sometimes before sealing. Most of the larvae die just 
after the cells are sealed. The capping of the sealed cells, instead 
of being rouuded or bulged are sunken, somewhat of a darker 
color and many have irregular holes eaten into them by the bees. 
Sometimes after the brood is nearly all sealed it is made ragged 
in appearance by these perforations. When death occurs before 
the cells are capped the larvte at first lose their pearly, glistening 
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whiteness, turn yellow and all shades oi brown until in the form 
of scales on the lower cell walls they become almost black. They 
also may at first lose their form and soon become ropy. If a tooth- 
pick or other similar object be inserted into a dead larva and with- 
drawn the matter may cling to it and string out an inch or more. 
Owing to the elevation of the outside of the cell the mass of de- 
caying matter is sometimes deeper at the back and thinner at the 
front of the ■^ell, making it appear to be shingled off. Whendeath 
occurs at a later stage it sometimes happens that the head of the 
bee holds its form but dries down very small with its tongue pro- 
truding toward and maybe against the upper cell wall. 



EIOHT FRAMES OP AMERICAN FOUL BROOD FROM ONE HIVE. COriffiml.) 



EuEOPKAN Pool I!ri)Od. 

European foul brood, often called black brcod, was found just 
recently by Dr. 0. P. White Ut be caused by Bacillus pliiton. This 
disease invaded our State a few yer.rs later than American foul 
brood. It is not so surely fatal, but when it is found in an apiary 
or neighborhood many more colcnies are diseased than where 
American foul brood is the trouble. > 
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111 this iliaeam; tlic. Inrvii nijiy <lii/ at tiiiy stayc of dc'voloiiiiu'ut, 
fjuite frequently while yet eurletl up on th(i lH)tti)in of the tell, 
but sometimes after hein^ capped over. The first symptoms are 
a loss of color and a small browa spot near the head. The decay- 
ing matter may become somewhat ropy. An odor may be present, 
but not to the extent that it is in eases of American foul brood, al- 
tiiougii in severe eases it is sometimes easily noticeable before the 
hives are opened. The little brown, dead larva curled up in the 
bottom of the cell is the most prominent feature of this trouble. 
They frequently take sick later and before the cell is capped over, 
at which stage the larvffi may be seen to move in the cells, getting 
out of position before death. Most of these dead larvse are carried 
cut by the bees, and a few of them dry down to scales which are 
black, irregular and loose in the cells. 

It is verj- difficult at times to determine whether the trouble 
is European foid brood or some other brood disease. 

Pickled Brood. 

Pickled brood, the cause of which is unknown, is another 
disease affecting the larvfe of the bee. It is thought not to be 
contagious and is not nearly so prevalent in our State as either 
American foul brood or European foul brood. 

Death usually occurs rather late in the development of the 
larvfe. They are generally lying lengthwise of the cell with the 
head small, dark and pointing upward. Some cells may be sealed 
and the cappings are sometimes perforated. 

This affection is not often troublesome but may be found in 
neighborhoods where no other diseases appear. In a few apiaries 
in Indiana it has been quite serious— nearly all the colonies being 
diseased. 

The disease usually disappears in time without much material 
hindrance to the work of the colony. An exchange of combs and 
especially a change of queens helps matters much. 

Other Bbiood Diseases. 

Brood may dip .from various other causes. It sometimes gets 
too hot or too cold and it is sometimes insufficiently fed. Brood, 
dead from these troubles, may be found in any stage of develop- 
ment. This often occurs where artificial swarming has been prac- 
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ticed or where the brood has been spread, and it may be found in 
the strongest colonies as well as in the weak ones. Dead brood is 
always removed by the bees unless they are very weak. It need 
not be mistaken for foul brood. 

Parai.ysis. 

This is a peculiar disease of the adult bees only. The cause 
of the trouble is unknown. The particular bee aiiected is nervous, 
dark and glossy and if it does not leave the hive it will soon be 
dragged out by the workers and left to crawl away and die. Feeble 
attempts to fly are often made by those dragged outside the hive, 
The disease is not frequent in Indiana, only three eases being found 
this season. There is no known remedy. It is not fatal in our 
State, the colony usunlly recovering the second season or sooner. 

Dysentery. 

Dysentery affects only the adult bees. It is caused by moist 
quarters, long confinement or improper food. In severe cases the 
abdomen of the bee becomes distended to such an extent that it is 
compelled to dischai^ its excrement within the hive, thus soiling 
the combs and only aggravating the trouble. A flight on a warm 
day is the only relief and if this is not repeated soon and often 
no permanent cure is brought about, 

"When contracted early in the winter, e^ecially when caused 
by improper food, this trouble is usually fatal, or at best the colony 
comes out in the spring in a very much weakened condition. 

If the colony be fed, after the queen ceases to lay in the fall, 
a quantity of syrup made from two parts of granulated sugar to 
one of water, much will be done to prevent the trouble. 

Other Pests. 

The Bee-Moth. 

This at one time was considered the worst pest the bees had. 
It still has its terrors for many owners of bees in Indiana. Its 
easiest victim is the black bee and that will defend itself from the 
ravages of the moth unless queenless or much weakened. The 
Italian bee is very much less subject to the attack of this enemy. 

If a colony dies from foul brood it is nearly always soon a 
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tangkd mass of wehi* and ooeoons from this moth. Althou^xh the 
foul brood germ is not destroyed by the mnth the danger of in- 
fection from a hive in which the old combs were thus destroyed is 
very mmh lessened. Bees are adverse to entering a hive the inside 
of which is entangled with webs. 



Ants delight to nest alwut colonies of bees, usually above the 
brood chamber. They are attracted there, no dcnbt, by the smell 
of the honey and the warmth of the bees. They never enter the 
brood nest wheJ the bees are not disturbed, but when the hives 
are opened the ants run down over the frames and bees only to be 
dragged out by the workers and possibly cause the bees to be more 
iiTitable. The above and the annoyance of having the ants run 
over the bee-keeper's hands while at work is the extent of the 
nuisanee. 

Catnip crushed and left about their haunts will do much to 
alleviate the nuisanee. 

Mice sometimes become quite a pest hy making their homes 
within the bee hives during the winter season. They often gnaw 
great holes in the combs near the cluster and build their nests 
in these holes. They frequently work their way up into the pack- 
ing and nest there. Mice are very active in the winter and become 
quite an element of disturbance. They eat both honey and dead 
bees. They may be kept out by contracting the entrance of the 
hive to about | of an inch. 



Summary op Inspection Work of li)12. 

On account of the unfavorable weather during the spring and 
early summer, the inipection work was interfered with to such' an 
extent that it was impossible to visit many apiaries until ihe season 
had advanced well into the honey-flow. Inspection ' during the 
honey-flow is slow and tedious, both on account of the large num- 
ber of bees in the hives, and also because of the extra labor in 
handling supers. In spite of the somewhat adverse conditions, we 
find at the close of the season that the work has been quite satis- 
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factory. AH ref|uests for inspection have been cared for and the 

end of the season finds the field work well in hand. The work done 
in the field was as follows: 

ApiBries visited 202 

Colonies inspected 2,574 

Cases of American foul brood 222 

Cases of European foul brood 72 

Cases of piekeled brood S4 

Cases of paralysis 3 

Box hives found 44 

Frame hives with crossed combs 57 

T)is<MBcd liives burned 64 

Foul brood demonstrations given '■) 

Demonstrations, 

In June it was determined that hereafter the inspectors would 
give foul-brood demonstrations wherever the conditions would 
justify them. The procedure is, first to inspect all the apiaries 
in the locality and, at the end of the inspectiMi, to call together 
the bee-keepers at some centrally located apiary where foul brood 
is present. In the evening after the bees have quit flying, one 
colony is treated as an example of the proper methods to pursue. 
While doing this the reasons for each step are given and sutBcient 
time is used so that each one present may thoroughly understand 
the methods and the reasons for all operations in the treatment. 
Many very complimentaiy reports have come in as a result of the 
work and it shall be the policy of this office to follow this plan 
in the future. Demonstrations were given at the following places : 
Aylesworth, Hebron, Knightstown, Elkhart, Maxwell, Ft. "Wayne, 
Berne, Mohawk and Winchester. 

Treatment of Foui^ Brood. 

AVhiie it is self-evident that no written description of the treat- 
ment for foul brood can compare in value to a practical demon- 
stration of the treatment, yet, in view of the fact that the number 
of bee-keepers is so great and the number of inspectors is so small 
tliat it is physically impossible to give a demonstration in every 
locality, it is deemed advisable to give as accurate a description 
of the method as possible. 
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if practi(iab!e the colony should be treated during the honey- 
flow; the earlier the better, provided there is enough nectar to fur- 
nish food. If treated early in the season, the bees will have more 
tJme to build comb and store surplus. It must not be inferred that 
in all localities the bees must be treated in May or June to be suc- 
cesaful, for they may be treated later with equal suceesB, but the 
later the treatment is given the less surplus honey will be stored. 
It must be emphasized that the treatment should be given during 
a honey-fiow, for at other times there is a greater or less tendency 
to rob and whenever robbers are about one cannot treat the disease 
with safety. Particular precautions should be taken to treat the 
bees in the evening after they have quit flying. Also, all adjacent 
hives should be effectively closed so that bees from the diseased 
colony, in the confusion attending the transferring, do not get 
into the wrong hives and so carry the disease with them. 

Everything needed in the work should be at hand before be- 
ginning the actual transferring. The new hive with narrow strips 
of starter in the frames should be prepared; a hole the size of a 
large butter-bowl should be dn^ near the diseased colony and filled 
with kindling wood ; turkey feathers or a brush that may be de- 
stroyed after using should be procured. Then set the diseased 
colony a few feet to one side and put the prepared hive in its 
place with the running board in position. Place newspapers over 
the ground about the hives wherever there is any danger of honey 
dripping on the ground. Open the diseased colony and, taking out 
one frame at a time, shake and brush the bees in front of the 
entrance to the prepared hive. As soon as all the bees are off the 
combs, place combs on the pile of kindling. After all the frames 
have been taken out of the old hive, dump the bees that remain 
in it in front of the new one. Smote them a little to hurry them 
into the hive. As soon as most are inside and it is positively known 
that the queen is not outside, put a queen guard over the entrance. 
Then light the (ire. Keep the guard on for a few days to prevent 
absconding. This is more necessary when the honey-flow is light. 
THEN CLEAN UP. Cleanliness is the greatest virtue in treat- 
ing foul brood. Burn up the papers used to catch the dripping 
honey. Stir up the burning combs so that they will be entirely 
consumed. Then cover the ash^ with dirt so that any honey not 
burned will be hidden from the bees. Then thoroughly char the 
whole interior of the old hive and set it away for future use. Can- 
vas or cloths used over the brood frames shoinld noi be used 



,y Google 



308 Fifth Annual Rkpori' 

aj^aiii. Tlie cli;irriiig of llii' hive may hv done by nii'HUa of h gam- 
liue blow-torch or by setting tlie hive-body over a gooti fire. The 
propolis eatehea fire and burns readily. The charring muet be 
done thoronghly in order to he able to use the hive again with 
sf) fety. 

TnK Educational Features qf Insl^ection. 

One of the purposes of inspection is to acquaint the bee-keepers 
with the symptoms of foul brood and to make them sufficiently 
familiar with the aspects of the disease so that they may recognize 
it if it ever appears in their apiaries. It is a bee-keeper's duty, in 
justice to himself, to keep his bee-keeping neighbors and beginners 
in the business informed in regard to disease conditions. It ia 
the object of the demonstrations that they be educative. It is to 
be hoped that sometime every beekeeper in the State will be able 
to diagnose and treat foul brood correctly. The eradication of the 
bee diseases is an educative problem and the quicker every bee- 
keeper understands foul brood and takes it upon himself to see that 
his neighbors become familiar with it, the sooner will an eradica- 
tion of the malady he brought about. Some of the largest bee- 
keepers even go so far as to buy up diseased colonies and treat them 
at detention yards. This is one of the surest ways of making one's 
neighborhood free from the disease, but it involves considerable ex- 
pense and labor. Education may eventually bring about the same 
lesult, hut it will come gradually. 

When an inspector goes to a part of the State where there lias 
never been an inspection, the bee industry is usually found in a 
sorry plight. In many instances the farmers say that bees used 
to be kept in considerable numbers but now only an occasional 
colony is found. The disease has simply killed almost every, 
colony. In other places where the disease has more recently become 
established, it is found in from 15 per cent, to 75 per cent, of the 
colonies. In such localities it is a common custom to hive the 
swarms that issue on the diseased combs of a dead colony. This, 
of course, ends in failure. It is only a question of a short time 
imtil the once busy apiary becomes a pile of diseased hives stacked 
in one corner of the lot. This is an example of the conditions 
usually prevailing in localities where an inspector has not visited 
or bee-keepers have not kept up-to-date through bee journals, De- 
partment of Agriculture bulletins and other literature. When an 
inspector finds a hee-keeper who takes and reads a good bee journal, 
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lir iilitidst iiivjirinlilv finds a injin wlio in iiwako to tiiL' I'lml IhimhI 
lirolilciii. The tiiin; has been when one tfoiild be a successful fruit- 
grower without Hpraying, uiid when one oould be a successful 
apiarist without thinking of the foul brood problem ; but condi- 
tions have changed, and today fruit-growers and bee-keepers of 
that class are hopelessly out of the race. 



APIARY OF F. M.HAYNES. MOEOC, INDIANA. (Original.) 

A siirvej- of the conditions existing in those parts of the State 
where inspection has been carried on durintr previous seasons shows 
that the amount of foul brood has decreased very greatly where 
the bee-keepers have eonscientiou^y followed the directions of the 
inspectors. In one locality in the Ohio River district, three years 
ago, there were several hundred cases of foul brood. During the 
past summer 644 colonies were inspected in that neighborhood and 
only one case of foul brood was found. This is a concrete example 
of what bee-keepers working in harmony may accomplish. 

Winter-Killing and Foul Brood. 
The foui-br(M)d situation was aggravated considerably within 
the last year on account of the very unfavorable winter. Many 
21—30051 
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dtseaseti colonies which might have lived over a mild winter were 
frozf-n to death and the disease-bearing houey which was left in 
the htv(! WHS robbed out in the spring. Thus the disease was carried 
to many healthy colonies and, as a result, very many ineipient eases 
of foul brood were found. Bee-keepers should exercise particular 
eare to contract the entrances to weak colonies and entirely close 
the entrances to dead ones so that robbing may not take place. 
This precantion, if carefully followed, would prevent a very large 
number of colonies from contracting the disease. If there is the 
slightest reason for believing that the colony may have died from 
foul brood or was frozen out because of the weakness induced by 
foul brood, the only safe way to dispose of the hive is to treat it 
the same as if foul brood were positively known to be present. 
Trying to save a little beeswax or honey frequently turns out to be 
very expensive economy. 

Some Causes of P\\ilukbs in Treating Foul Bbood. 

People always have failed in many of their undertakings. The 
chances are they always will. The treatment of brood diseases in 
bees is no exception. Often the bee-keeper finds, after making aa 
honest effort to cure the diseased bees, according to the directions 
of the best apiarists, that he has failed to rid them of the infection. 
Here, again, is no exception : the cause of the failure is not always 
apparent ; but a careful examination into the mode of such an un- 
successful effort usually discloses the fact that at least one of 
the essentials of correct treatment was omitted. 

In spite of the fact that instructions are always given to treat 
in time of honey-flow, some bee-keepers attempt to treat foul brood 
when no honey is coming in. This usually results not only in a 
failure to cure the one treated, but is more than likely to cause 
the disease to be scattered among the neighboring hives by robbers. 

Frequently the bees have a way of leaving the hive or abscond- 
ing when first put in either at swarming time or at the time of 
treatment for foul brood. Thus the swarm is a total loss. Just 
why they do this is not always known. Shade and an ample brood 
nest for a few days do much to cause them to stay at home. The 
only sure method though, is to compel the queen to stay within the 
hive, either by caging her or by placing a queen guard at the en- 
trance until they become established in their new home. 

It is not an unusual occurrence to find foul brood breaking out 
afresh near the colony last treated. Failure to close the entrance 
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to the adjoining liives and all others near the one being treated, 
is a factor a^rainst the siicness of the work. During the transfer 
the hees usually become much confused and may enter any open 
hives near liy. These newcomers are often accepted and allowed 
to unload the infected honey brought with them. The bee-keeper 
may be ever so careful and painstaking in his treatment of foui 
brood and yet fail. Much depends on the weather. A sudden 
change after treatment from warm, balmy days to continued cold 
or rainy weather, greatly wealtens the chances for success. In 
such cases liberal feeding may he'.p matters but nothing will take 
the place of proper outside conditions. 

Wintering Bees. 

This article is not written to give definite directions for putting 
bees away for the winter, nor for the purpose of discussing the 
merits of cellar-wintering and those of wintering outside, but 
mainly with a view to call attention to the importance of the sub- 
ject and to a few of the obstacles to successful wintering. 

To know how to tuck bees away for the winter and to practice 
what is known, are two qualifications some bee-keepers in Indiana 
do not possess, Jlorc bees have died within the last year in our 
State because they were not properly prepared for winter, than 
have died in several years from foul brood. Very many bee-keepers 
who manage their bees well during the swarming season and the 
honey-flow fail aliageiher to get them ready for winter. 

Cellar-wintering is successfully practiced only by the expert. 
A number of bee-keepers in northern Indiana winter their bees 
in the cellar. No doubt that method could be carried on to ad- 
vantage in severe seasons much further south. 

The weather in Indiana, except in the northern part, is usually 
such as to make it preferable to winter outside. Generally the 
winters are mild enough to permit the bees to take an occasional 
flight. Again the season may be so severe as to keep the bees 
housed up for months at a time. 

The unprotected colony even in mild winters comes out in the 
spring in a much weakened condition. If the season happens to be 
severe it usually dies. 

Moisture is constantly passing off from the bees in the hive. 
In the summer season this passes out from the brood-chamber and 
the supers, doing no harm. But not so in the winter. 
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When the weather is eold and the warm, saturated air within 
the hive eomes in contact with the walls and especially the cover 
of the hive, the air becomes chilled and loses part of its moisture, 
which collects mostly on the hive cover only to fall in great drops 
of water on the cluster of bees below. How to get rid of this 
moisture without causing a draft or too much ventilation is the 
problem in wintering bees. 

Most of the bees in Indiana are left through the winter in such 
a condition as to aggravate this trouble. Oilcloths are left over 
the brood nest just as they were placed when the surplus honey 
was taken off, or perhaps wooden covers are sealed down with no 
other protection. 

Now oilcloths may be all right in warm, weather, but very 
bad in mnter. liurlap or some other porous cloth should be sub- 
stituted for the oilcloth, with a few inches of absorbwit packing 
on top. This packing may be forest leaves, planer-shavings or 
chaff. This helps to retain the heat from the bees and allows the 
moisture to pass off without a draft. The hive with the sealed 
cover should be wrapped in building paper, enclosing a few inches 
of absorbent material all around the hive, thus preventing the 
sudden chill of the moist air inside and allowing the vapor to pass 
out at the entrance as in the warm season. 

Different hives have different properties, making them better 
or worse for wintering. When the weather is eold bees appear to 
be able to move up or down much more readily than in other di- 
rections. This is one of the reasons that bees winter better in the 
deeper frames. But then, a closed-end frame is much to be pre- 
ferred to a loose-hanging one. The double-walled hive, so made 
mainly for the purpose of insuring good wintering, is coming into 
favor generally and is used by many bee-keepers in our State. The 
winter case, too, is excellent for this purpose. It is put on during 
the winter but taken off when the weather turns warm in the 
spring. Some bee-keepers winter their bees very successfully in 
tenement hives, each holding four or more colonies. The hives 
may be placed in a row, packed all around and then enclosed with 
boards. These boards and packing should of course be removed in 
the spring. 

All hives should he in such position as to allow the sun to shine 
upon the entrance sometime during the day. Tt is well to re- 
member that the main object is to beep the bees dry and warm. 
Plenty of honey and a good-aized cluster kept dry insures success. 
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In answer to many inquiries relative to available bee litera- 
ture, the tollowing list of the more common publications is given : 

Cir. No. 94, Bureau of Entomology, The Cause of American 
Foul Brood. 

Bui. No. 75, part 2, Bureau of Entomology, Wax Moths and 
American Ii'oul Brood. 

Bui. No. 75, part 4. Bureau of Entomology, Relation of the 
Etiology (cause) of Bee Diseases to the Treatment. 

The above may be obtained frt-e by writing to the Editor in 
Chief of the Division of Pnblicatioiis, U. S. Department of Agri- 
culture, Washington, I'). C. 

Farmers Bui. No. 31)7, Bees. 

Farmers Bui. No. 442, Treatment of Bee Diseases. 

Farmers Eiil. No. 503, Comb Honey, 

The above may be obtained by writing to your U. S. Senator 
or Representative or by addressing the Secretary of Agriculture, 
Washington, D. C. 

The following books are practical and trustworthy. They may 
be ordered through your local book stores, dealers in bee-keepers' 
supplies, from most of the bee-keepers' magazines or from the pub- 
lishers ; 

The Bee-keepers' Guide or Manual of the Apiary, by A. J. Cook. 
Price, postpaid, $1.15. 

How to Keep Bees, by Anna Comstock. Published by the A. 
I. Root Co., Medina, Ohio. Price $1.10, postpaid. 

ABC and X Y Z of Bee Culture. Published by the A. I. 
Root Co., Medina, Ohio. Price $150, postpaid. 

Advanced Bee Cultur-^. by W. Z. Hutchinson. Price $1.10, 
postpaid. 

Seientitie Queen Rearing, by C. M. Doolittle. Published by 
Geo. W. York- & Co., Chicago, HI. Price $0.80, postpaid. 

The above list of books and pablications do not by any means 
include all that are available but they are intended to be a repre- 
sentative list of reliable material. Below is given a list of bee 
journals. Every up-to-date bee-keeper penerally talics one or 
more of these journals. 

The Bee-keepers' Review, Detroit, Mich., the oSlcial or^an of 
the National Bee-keepers' Association, Price $1.00 per year. 
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Gleanings in Bee Culture, Medina, Ohio, the famous puhlica- 
tion of the A. I. Root Co. Price $1.00 per year. 

American Bee Journal, Hamilton, 111., edited by the well 
known onthority, Mr. C P. Dadant. Price $1.00 per year. 

The Indiana Bee-keepers' Association, 

There is an Indiana branch of the National Association. Meet- 
ii^is are held annually at Indianapolis. Last winter the associa- 
tion secured as speakers Dr. E. P. Phillips, Chief of the Division of 
Apiculture, U. S. Department of Agriculture, Washington, D. C, 
and the well Imown authority Ernest B. Root of the .\. I. Root 
Co., Medina, Ohio. Mr. Geo. W. Williams of Redkey, Ind., is 
the Secretary of the Indiana Branch. The membership fee of the 
Indiana Bee-Keepers' Association is fifty ($0.50) cents per year. 
The membership fee of both the Indiana and the National Associa- 
tion is one ($1.50) dollar and fifty eents. This includes a year's 
subscripticn to the Bee-Keepers' Review, the official organ of the 
National Bee-Keepers' Association. 
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of raspberry and blackberry 281 
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green apple aphis 225 
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hop aphid 231 
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rose aphid 234 

rosy apple aphis 228 
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woolly aphis 210 

Apiary Inspection 295 

Apple — 

baldwln fruit spot 264 

black rot 249 

bitter rot 244 

blister canker 252 

blotch 240 

borer, round-beaded 58 

flat-beaded 59 

bucculatrix 85 

cedar 260 

curcuUo 84 

fruit pit 266 

green apbis 225 

important diseases of 239 

leaf-hopper 71 

maggot 88 

rosy aphis 22S 

scab 239 

sooty fungus and fly speck 268 

spray calendar for 38 

tent caterpillar 63 

woolly aphis 210 
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Bedbug 183 

Bee diseases 295 
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Bitter rot, apple 244 

Blackberry autliriKiiittie 281 

orange rust 281 

"Black Leaf 40" It) 

Black ret, apple 24'J 

grape 275 

Blister caiiker, api>le 2r)2 

Blotch, apple 240 

Body louse 188 

Book-lice 190 

Bordeaux mixture 20 

Borer, rounil-hca<1«1. apple 5S 

'flat-headed 59 

Bi-own rot of stone fruits 270 

Buccalatrlx, apple 85 

Bud moth 69 

■■Buflfalo moth" 181 

Buffalo tree-hopper 72 

Bnttoii-bnsli aphis 219 

Cabbage aptiis 218 

Canker worm, fall 61 

spring GO 

Carbolic soap paint 22 

Carbon bisulphide 24 

Carpet beetle, black 182 
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pistol 87 
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Cedar, apple 200 

rust 260 

Chaitophorus, maple 214 

Cherry, fruit-fly 102 

leaf spot 272 

louse, blnek 230 

scale 102 

spray calendar for 'M 

"Chlggers" 185 

Chrysanthemum aphUI 330 

Clothes moth ■ 178 
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Coal tar 32 

Cockroaches 173 

Codling moth 4!) 

Combination sprays 31 

Contact insecticides IS 
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Com, ear-worm 14S 

leaf aphis 223 
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Creolln 20 

Croton buK 177 

Crown gall ^i 

Cnimpler, leaf 70 

Cu en niber- beetle, striped 137 
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Fumlgants 24 
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vagabond 208 
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Gouger, plum 09 
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Grain aphis, spriug 221) 

Grape, anthracnose 279 

berry moth 103 

black rot 273 

cane-borer 116 

downy mildew 277 

flea-beetle 108 

gall-maker llli 

leaf-folder 112 

phylloxera 200 

powdery mildew 278 

root-borer 114 

root-worm 10(i 

scale 112 

some diseases of 275 

sphinx 118 

spray calendar 3*1 

Grceu apple wornH 70 
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He.id louse 188 

Heasiiin fly 1^ 

Hop apUla 231 

House fly 156 

Housebold insects 154 

Hydrocyanic acid gas 24 

Hydrometer 18 

Illinois canker, apple 252 

lasectictdes 15 

Insects, general remarhB on 38 

Kerosene emulsion 19 

Ijaboratory report blanks 9-10 

[>ead, arsenate of, 20 

. Lear, tillght of pear and quince 2T0 

cmmpler 70 

spot of cherry and plum 272 

Leaf-hopper, apple 71 

grape 110 

Leaf -miner, trumpet 74 

plum 100 

Leaf-roller, grape 112 

strawberry 119 

Lesser ai^ie worm 54 

IJce 188 

book-Uce 100 

body 188 

crab 188 

head 188 

Lime, powdered 20 

Llme-suiphur solution 15 

self -boiled 29 

Ma^ot, apple 88 

onion, barred-winged 148 

onion, Imported 146 

Maple chaltophoruB 214 

Melon apbls 221 

Mildew, downy 277 

powdery 278 

Mosquitoes 158 

Moth, bud 60 

"buffalo" 181 

clothes 178 

codling 49 

"silver" 192 

Naphthalene flakes 22 

New York apple tree canker 252 

Nicotine sulphate 18 

Nozzles 21 

Nurserymen, list of 11 

Onion, ma^ot, Imported 146 

ma^ot, barred-winged 148 

thrips 145 

Oran;;e rust of blackberry and raspberry 281 

Ortho arsenlte of zinc 22 

Oyster-shell scale 76 
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Paliuer-worui 

Paris greeo 

Pea apbid, green 

Pencil aplils, black _. 

green '. 

Pear, blight 

leaf blight 

leaf blister-mite 

slug : 

spray calendar 

tlirlps 

Peiupbigus, ash 

Persian insect powder 

Pickle worm 

Pistol case-bearer 

Plant-bug, tarnished 

Plant diseases, the control of 

Plant-lice 

Plum, aphis rusty-brown 

curculio 

gouger 

leaf-miner 

leaf spot '■ 

spray calendar for 

Potato louse I 

Powdery mildew '■ 

Pyretbrum 

Quince, blight 

leaf blight 

spray calendar for ' 

"Railroad worm" 

Raspberry, anthracnose 

orange rust 

Red-humped caterpillar 

Red spider 

Repellants ^ 

Root-louse, strawberry '. 

Root-worm, grape 

strawberry 

Rose aphid ; 

Rose-chafer 

Rust, cedar : 

orange 

San Jose scale. 

Saw-dies, currant 124, 

strawberry 

Scab, apple ; 

Scale, Forbes 

grape 

oyster-shell 

scurfy 

Shade tree troubles 

Shot-hole leaf spot of cherry and plum ; 

Silver fish 

"Silver moth" 

Snowy tree-cricket 

Sooty fnngus and fly speck 
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tomato 134 
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leaf-roller 119 

root-louse 21& 

rootworm 123 

saw-fly 121 

Sulphur 20 

Sulphur dioxide 2n 

Sunflower aphis 223 
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forest (J5 
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Thrips, onion 145 
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Tobacco 25 

Tomato sphinx 134 
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Tree-hopper, bnfTalo 72 

Tree surgery 2S5 

Trumpet leaf-miner 74 

Tuili)-tree aphid 232 

Twig-girdler, curculio 82 

Typhoid fly 156 

Vagabond gall-loiise 208 
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Whale oil soap 19 

White ants 1G4 

Wlilte grul« 130 

White lend paint 31 

AVlllow, spotted louse 214 
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larvae 298 
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Coleophora, aetclierellsi ST 

mallvorella , 87 

Coccotorus scutellnris 99 

Colaepls brunnea 124 

Coccinella novemnotata 198 

CoJopha ulmicola 208 

Ctenocephnlus cauls 168 

Culcx plpiens 100 

Cydla pomonella 49 

C^llndrosporlum. Padl 272 

Pomi 2M 

Datana minlstra 80 

Desmla fimeralis 112 

Dlabrotlca vittata 137 

Diaphaiiia nitidalls 140 

Drepanaphis acerfolii 218 

Ectobia gennanlca 173 

Elateridae 132 

Eimpoasca mali 71 

Bnarmouia prunivora 54 

Entomosporlum maculatnm 270 

Epochra canadensfs 127 

Etiophjes pyri 92 

EBthrlps pyrl 95 

Fidia viticida 106 

GloeoBpotium, ampelupbagum 279 

Venetum 281 

Glomerella rufomaculaus 244 

Graphopa pubesceDs ". 124 

Guignardia BidwelUl 275 

<!ymiioconia Peckiena 281 

Gymnonyclms appendiculatus 12G 

Gymnoeporanglum Junlpert-vlrglnlanae 260 

HalUca chalybea 108 

HamamellBtes splnosus 202 

Heliothls obsoleta 148 

Hlppodamia convergens 198 

Hormaphle bamamelldis 203 
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Laphygiiia frugiperda 150 
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Leptothyrlum Pomi 263 

Ijeptua, auiericaaus 187 

irritans 187 

Lepisma saccharloa 192 

Lepisma domestica 192 

Longistigma caryae 214 

Lygus prateneis 129 

Macrodactylus subspinosna 105 

Malacasoma, amerlcana 63 

dtsstrla 65 

Macrosiphum, erlgeronensls 231 

lirodendri 232 



rudbeckiae . 
sanbomi . . . 

solanifoiti . 
vlticolp .... 
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Mayetiola destructor 142 

MelauoEFintheriuii), smithiae 214 

saltefs 214 

MemytbruB poliBtlformiB 114 

M^Ita maculata 198 

Mineola indigenella 70 

MonoiDorium, pbamonis 171 

mlnutam 171 

Monostegift Ignotn 121 

Monellia carjella 217 

MuBca domestica 156 

MyauB, cerasl 230 

persicae 230 



Neptlcula sllngerlandella 100 

Noctuldae 132 

Nummnlaria dlscreta 262 

Oecanthus niveuB 84 

Paleaerita vernata 60 

Pegomyla ceparum 146 

Perlplaneta americana 173 

Pediculoldes ventrlcosus 186 

Pediculus, capitis 188 

Yeatfmentl 188 

FemphlguB, frailnifolli 203 

Imbricator 205 

popolicaulis 205 

popull-tranBversus 208 

vagabuDdus ', 208 

nlmlfusus 208 

PholuB acbemon 118 

Phlegethontios sexta 134 

Phthirius Inguinalls 188 

PbylloBUcta solltarla 240 

Pbylloxera, caryaecauUs 199 

caryae-fallax 200 

caryae-globuli 200 



Titlcola 200 

Pborodon bumuli 231 

Plasmopara vLtlcola 277 

Plowrlghtia morbosa 275 

Polychrosla viteana 103 

Psylla pyrlcola 94 

Psocidae 190 

Pteronus rlbeBii 124 

Rhagoletls. pomonella 88 

cin^lata 102 

Hhopaloatpbum rhols 230 

Saperda Candida 58 

Schlzura condnna 78 

Schlzoneura lanigera 58 

Sderotlnfa tvuctlgeiia 270 

Schizonenra, americana 210 

crataegl 210 

lanigera 210 

Scoljtns rugrulosus 9" 

Spbaeropsia malorum 249 

Stegomyia fRsclata 162 
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Tetraiiycliiiw bliuiiculHtiis 152 

Terniea flavli>eH 104 

Thrlps tabad • 14r. 

TlHC'lieria mallfoliella 74 

Tinea iwllionelln ITS 

Tmetocera ocellana 4iO 

Toxoptera, graniliiuni 229 

inntalenburgln 22S 

Trama ei'iseronenslB 109 

TrombWiniii 185 

Typophorus canellus 124 

Typhlocyba comi;s 110 

I'yloderma fragrsrliie 122 

Unclnula uecfitiir 27S 

Ventnrirt Pomi 239 

Ypsolophus pouietelliis 67 

Xyllna TO 



Line 30, ii. 8, for "results of It," wad "fniit produeeil." 

Line 3T, p. 22, for "fruit tree bark beetle" iiud "peacli tree borer," read 
"fruit-tree bark-beetle" und "peath-tree borer." 

Page 33, In spray calendars and elsewhere for "lime siilpliur," read 
"lime-sulpbur." 

IJne 3, p. 44, for "Larva^" read "Life hUtory." 

Line 13, p. 69, for "destroys," read "destroy." 

Line 18, p. T2, for "wings," read "wlng-pnds." 

Line 22, p. 74, for "preceding," read "this." 

Line 24, p. 78, for "underside," read "under side." 

Line 20, p. 87, for "Goleophara," read "ColcopJiora." 

Line 3, i>. 80, for "very fine," read "quite small." 

IJne IT, p. 90, for "underside," read "under side." 

IJne 8, p. JOT, for "ai-e entirely root feeders," read "is enthcly a 
root feeder." 

IJue 3, p. 116, for "Inch," read "IncheR." 

Line 28, p. ]1G, for "their," read "its." 

Lines 12 and 13, p. 110. for "are" and "their," rend "Is" and "its." 

Line 15, p. 122, for "have," read "lias." 

Line 24, p. 126, for "follge," read "foliage." 

Line 35, p. 137, for "cueurbitateous." read "cucurbit iiiveoiis;" 

Line 4, p. 145, for "domage," read "damage," 

Line 21, p. 146, for "larva," read "larvffi." 

Lille 28, p. 150, for "frugeperda," read "frugiperda." 

Line 30, p. 158, for line omitted, rend "the end of the biulj and in'r- 
lieudicular to it." 

IJne 37. p. IBS, for "owners." read "tenants." 

Line 2S. p. 160, for "a brown beads." read "bi-own lieadf." 

Line fi. p. 170, for "ai'e," read "is," 

IJne 35, p. 171. for "out of dooi-a," ii-ad "mit-of-dooi's." 

IJne 15, p. 174. for "^gs," read "^i-cases." 

Line 16, p. 182, for "out of doors." rend "out-of-doors." 

Line 3. p. 184, for "iarva." read "nymph." 

Line 29, p. lie, for "tiiey." read "I.«plsnias," 
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